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1,500,000 cfh of atmosphere 


That's the combined capacity of all the Surface RX® gas generators sold since this 
first one started operating April 4, 1941. This was the first practical catalytic gas 
generator for continuous bright gas carburizing... and it’s still in use at Warner 
Gear Division, Borg-Warner Corp. 

Such long-term reliability is only one of the reasons why so many plants stand- 
ardize on Surface gas generators. Controllability, flexibility, turn-down operation, 
variety of gases and capacities are some of the other reasons. We'll be happy to 
tell you more about them. 

Make Booth 421] your first stop at the Metal Show —just a few steps inside the 
Arena, Cleveland Public Auditorium, Oct. 8-12. 
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National Metal Congress and Exposition 


Invitation .... 


Technical Programs 


The Congress and the sessions of the cooperating societies give such a variety of tech- 
nical fare that the complete programs are presented morning by morning and afternoon 
by afternoon so the metals engineer may efficiently plan his week's schedule 


National Metal 


Exhibitors, booth numbers and brief descriptions of products. 
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Economic Atomic Power Depends on Materials of Construction, 
by John H. Frye, Jr. and James L. Gregg....... antin's 92 


If metallurgists, ceramic engineers and chemists can produce the necessary constructional 
materials and low-cost uranium refining methods, a breeder reactor using uranium 
isotope 233 and a thorium blanket can generate heat at costs comparable to steam 


boilers using coal. (T25, U, Th, Al, Zr)* 


Magnetite Concentrates to Supplement High-Grade Iron Ore, by E. C. Wright . 97 


As the high-grade Mesabi mines are being mined out, concentration of low-grade ore is 
coming ahead. One plant will make 3,500,000 tons of 63% iron pellets in 1956; another 
twice as large is under construction. (B13, B14, B16, Fe) 


Materials in the Automobile of the Future, by A. L. Boegehold : ..103 


The future family car will be no smaller than present models; it will weigh less because 
of generous use of light metals. The spark ignition gasoline engine will persist, but will 
be more efficient and lighter, even if more powerful. (T21) 


Forming Sheet Metal Components for Aircraft, by John F. Tyrrell. . . 110 


Designs of aircraft change so rapidly that few sheet metal parts are ever produced in 
appreciable volume and some unique techniques have been developed to minimize 
retooling cost. (G general, SG-j) 
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DESIGN “Know how” 
& FITS IN 


YOUR TRAY PICTURE 


Thermalloy* Trays give longer service life 


The successful performance of heat-treat trays depends on design, as 
much as on any other factor. Many-hours can be added to their life 
through the use of Ts design methods. It is this design know-how 
that gives Electro-Alloys Thermalloy Trays better service life. 

The continuous operation under high temperatures calls for a tray 
made of a metal that can resist heat and yet meet hard service require- 
ments. (Thermalloy meets all of these requirements.) 

Let us show you how our skilled engineers can assist you in finding 
cost-saving solutions to your heat-treat problems. And remember, 
Thermalloy is not just one alloy, but a group of alloys... each specially 
adapted for specific high heat conditions. 

Our experience on furnace parts and heat-treat trays and fixtures 
. +. plus Thermalloy’s outstanding physical properties ... can save 
you money! 

Contact your local Electro-Alloys representative or write Electro- These trays are designed to carry maximum 
Alloys Division, 7039 Taylor Street, Elyria, Ohio. 

"Reg. U.S. Pot. Off. 


Heat-Resistant Castings + Trays + Muffles * Conveyor Belts + Retorts + Radiant Tubes 


AMERICAN — 
- Brake Shoe ELECTRO-ALLOYS DIVISION 
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Elyria, Ohio 
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Recent Developments in the Art of Precision Casting, by Nicholas J. Grant 
Time-tested processes using disposable patterns (wax, plastic or mercury) must compete 


with others using a thin-walled mpld in which the casting solidifies quickly to a fine 


grain. (E15) 
Electric Versus Openhearth, by J. E. Wilbanks 


Operating records in a cold metal shop having three 75-ton openhearths and two 
75-ton electrics show that the latter can make steel faster and cheaper whenever scrap 
costs less than pig iron, and the product has equal or better quality. (D 2, D5, ST) 


Metal Powder Rolling — a New Fabrication Technique, by Samuel Storchheim. 


Wartime work in Germany on driving bands for artillery shells has been extended in 
America to 18-8 stainless steel and other powder metal combinations for manufacturing 
fuel elements for atomic power reactors. (H14, Fe, SS, Al) 


The Light Metals in American Economy, by Francis C. Frary. . 


Did you know that only 10% of the aluminum made in the U.S. in 1955 went into aircraft, 
or that the largest single use of magnesium is as an alloying metal? Innumerable post 
war applications have resulted from wartime experience. (T general, Al, Mg) 


Data Sheet 


Power Reactor Programs in the U. S. hacaied od 
A tabulation of the characteristics of 25 nuclear reactors in the U.S. supplements the 
article by Frye and Gregg on p. 92. 

Atomic Age 

Radiation Damage to Unborn Generations. . 


Six committees of eminent scientists have reported to the National Academy of Sciences 
their studies of the effect of high-energy gamma radiation on genetics, pathology, 
weather and food supplies. 
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The ammonia you use for metal treating can add to your 
profits—or reduce them! Impurities like oil or moisture may 
cause discolorations that land finished work in the salvage 
box. They are also a common cause of poisoned catalysts 
and other costly dissociator troubles. 

Barrett Brand Anhydrous Ammonia, Refrigeration Grade, 
protects your profits and production schedules because it's 
at least 99.98% PURE, DRY ammonia. And each cylinder is 

Dept. CA 2-16-3 


\SIVISION / 


40 Rector Street, New York 6, N. Y. 


double tested to make sure this high standard is maintained. 

Barrett Brand Anhydrous Ammonia is stocked in 150, 100 
or 50-lb. cylinders by distributors from coast to coast. Tank 
car or tank truck lots are available from Nitrogen Division's 
plants and bulk terminals at strategic locations. 

Write for a list of Barrett Brand Anhydrous Ammonia 
distributors or for any technical assistance on the use of 
ammonia in metal treating. 


Ethanolamines + Ethylene Oxides Ethylene Glycols + Urea+ Formaidehyde+ U. F.C 
trate—85+Anhydrous Ammonia+s Ammonia Liquor+Ammonium Sulfate +Sodium Nitrate 
Methanol+ Nitrogen Solutions Nitrogen Tetroxide Fertilizers & Feed Supplements 
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HEN I was a youngster the time 
between one Christmas and the 
next seemed an interminable period 
now it’s here before you know it 
And so it's just one Big Congress 
and Show after another — and _ it’s 
sure surprising how quickly the 
months fade away and here we are 
at another milestone. Cleveland is 
all agog about having the National 
Metal Congress and Exposition in 
its hospitable city and only regrets 
that it's short of adequate hotel 
accommodations. | might let you in 
on a little secret — if the Great Lakes 
Navigation and Steamship Co. were 
still in existence the A.S.M. would 
be in the hotel business again as we 
were at the Cleveland Convention some years ago when the 600-state- 
room Greater Clevelander was tied up at the foot of Ninth Street to 
house A.S.M. members and guests during the Metal Congress and Expo- 
sition. If it cost $22,000 (in advance) to move the boat from Buffalo to 
Cleveland, how much would it cost today? The answer is not $64,000; 
that’s the question. 


You'll find the most complete and interesting program ever arranged 
by the A.S.M. The nine sessions of technical papers are all tops and have 
been selected by the Publications Committee with nad am The 
A.S.M. Seminar on Saturday and Sunday on “Fatigue” is guaranteed to 
talk about it only — not to create it. The special session under the Indus- 
trial Heating Equipment Association, the two Educational Lecture Series, 
the Symposium on Thorium, the Special Clinic on Dies, the Annual 
Awards Luncheon on Tuesday, the 31 Alumni Luncheons on Wednes- 
day, the Annual Banquet on Thursday, and the Distinguished Service 
Luncheon with “Young Engineers” as guests on Friday, and many other 
outstanding features will all combine to present seven days (and nights) 
ever to be remembered. 

Let's not forget the Exposition using the entire capacity of Cleveland's 
mammoth convention halls where the 450 exhibitors will display their 
best and latest developments. Remember when we were able to “do” the 
show in one day? Not so anymore! It takes a minimum of two days in the 
show to “do” it well. It makes no difference what your problems are, you'll 
solve ‘em quickly and correctly at the Metal Show. 

Just completed contacting during the past chapter year and this sum- 
mer all 96 chapters of the A.S.M. either individually or at regional group- 
ings. The theme of the meetings was the planning of and for the 1956-57 
chapter season. It was a fine report they were able to give of the past 
year — and a thrilling recital of the progressive steps planned for the 
coming year. 

When all was said and done and the meetings over, I had forcibly 
impressed upon me again one fact that I recognized early in my associa- 
tion with A.S.M. and that was, “The Strength of the A.S.M. lies in its 
chapters and the chapters create that strength through the high character 
and unselfish service of the members of their executive committees.” 

A fact that was ever true. 

See you all in Cleveland. It will be a pleasure. 


Cordially, 


W. H. Eisenman, Secretary 
American Society for Metals 
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Removes more 
types of soil 
from more kinds 
of metals than 
is possible with 
other cleaning 
materials... 


ASK US TO PROVE IT! 


@ Solventol Di-Phase metal clean- 


ing processes and compositions are 


so fundamentally different, they 


hove been patented. 


Di-Phase metal cleaning concen- 


trates, baths and processes are cov- 
ered by U.S. Patents Nos. 2,399,205; 
2,399,267 and 2,583,165. Unre- 


stricted licenses under these pat- 


ents will be granted on request ot 


established royalties. 


SOLVENTOL CHEMICAL PRODUCTS, INC. 


DETROIT 3, MICHIGAN 


NAME 


POSITION 


ADDRESS 
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Better Quality 


INTRODUCES THE AIR CLUTCH ON 
WIRE STRAIGHTENING AND CUTTING MACHINES 


® Lewis engineers have added three 
important improvements to their 
famous Travel-Cut Machines for BETTER 
QUALITY CONTROL ... These machines 
are already in service in America’s 
leading stee! and wire mills. 


Air Clutch permits higher cut- 
off speeds, eliminates shock of conven- 
tional clutch. No adjustment necessary 
automatically compensates for wear. 


Wichita Air Brake eliminates conven- 
tional mechanical drag brake and is 


only engaged for a short portion of 
the cut-off cycle. 


Reeves Variable Speed Motodrive 
Permits infinite adjustment of flywheel 


speed for perfect synchronization of 
the cut-off and wire feed speeds. This 
unique arrangement makes possible 
the cutting of rod WITHOUT SPOT SWELL 


_,..allows finer adjustment for cutting 


short lengths. Dial tachometer registers 
flywheel speed. 


There ore Standard Lewis Travel-Cut 
or Stationary-Cut Machines designed 
to straighten and cut all materials and 
shapes in wire or rod from .012" to %" 
at a wide range of feed speeds. 


Be sure to see our new Air Clutch 
equipped machine in operation at the 
Metal Show in Cleveland, October 
8-12, Booth No. 2002. 


New illustrated brochure on request. 
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Fully Enclosed Com Type Fully Enclosed 
Front Feed Housing Feed Pressure Levers Rear Feed and 
Control Panel Straightener Housing 


Straightener Arbor 
Variable Speed Motodrive (With Guard 


Horizontal or Vertical a 


Air Clutch 


Sliding Gear 


Transmission 


V-Belt Drive 
to Straightener 
and Transmission 


MACHINE COMPANY 


3440 East 76th Street, Cleveland 27, Ohio 
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---RADIAL DRAW FORMERS... 


Division specializes in metal curved parts to your specifications. Extensive 
forming 


prime and sub-contractors in the aircraft, jet engine, guided missile and other fields. The contract 


forming catalog is yours for the asking .. . it covers ovr complete contract facilities. 


The Bath Radial Draw Forming Machine combines three 
principle methods of forming . . . Stretch Forming .. . Com- 
pression Forming... and Radial Draw Forming. Parts are 
formed to either sweeping contours or circular shapes with 
complete accuracy of both cross section and contour, elimi- 
nating much benchwork. Work can be formed from bar, 
strip, sheets, tubes or extrusions. Stainless steel, aluminum, 
titanium or other ductile metals are readily formed into 
complex parts or components. Standard machines are avail- 
able from 7 to 200 ton capacities... machines to special 
specifications in larger sizes. Send for literature covering 
the specifications of the Radial Draw Former. It holds the 
answer to modern contour forming problems. 


equipment serves the needs of 
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The outstanding feature of the Bath Press Type Brake is combined versatility and high speed 
production with strength and rigidity. Both Press Type Brakes hove large bed and slide 
areas for accurate work on large panels and for progressive operation work on smaller 
parts. Bath Press Brakes for forming and punching work ore available in 100, 120, 150 Ton 
models. Many of the standard features of these presses are “optional extras’ on other 
makes. Illustrated catalogs are available. 


/ 
While you are in Cleveland for the METAL SHOW plan time to see us in our 


new plant in Solon, Ohio, only 17 miles southeast of METAL SHOW HEADQUARTERS. 
We'll be glad to arrange transportation. 
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THE CYRIL 


COMPANY 
32346 AURORA ROAD - SOLON, OHIO 


(LOCATED IN THE GREATER CLEVELAND AREA) 

Manuvlocturers of Radial Draw Formers © Dies © Tools © Press 

Brokes © Tangent Bending Sequence Presses © Press Type 
Brokes © Special Mochines 
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WORLD’S MOST COMPREHENSIVE LINE 
: OF TEMPERATURE INSTRUMENTS 


Here’s a time-saving, money-saving tip. Whenever you have a temperature problem . . . 
whether it involves simple, but accurate indications or intricate, sensitive control . . . call 
on WESTON. From WESTON’S comprehensive instrument line you can readily select 
.». you are sure to get .. . the temperature instrument exactly suited to your requirement. 

For simple indications . .. Weston provides the famous all-metal thermometers — or the 
filled system types for remote readings — or electrical resistance and thermocouple types. 

For recording . . . select from a complete line of filled system recording thermometers — 
single or multi-point electronic recorders — or, where instrument flexibility is desirable, Pacer. SRD 
compact, portable recorders are available. 

For control . . . there’s a complete line of mechanical instruments 
— null-balance type instruments — as well as self operating con- 
trollers. 

So remember . . . whenever you have a problem involving tem- 
perature measurement or control, the quickest, the surest solution 
requires no more than a phone call to your nearest WESTON 
representative. Literature on request. Weston Electrical Instru- 
ment Corporation, 614 Frelinghuysen Avenue, Newark 5, New 
Jersey. A subsidiary of Daystrom, Incorporated. 


WESTO 


HEADQUARTERS 
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Pyro-Millivoltmeters 
pone! or portable form 


in 


All-Metal 


Filled system 
laboratory types fer remote readings 
Electrical Resistance 
THERMOMETERS 
Self-balancing, and manvally 
— types balanced INDICATORS 


null balance type 


Single and Multi-point RECORDERS 


null balance type Mechanical 


RECORDERS 


Miniature Portable 
RECORDERS 
filled system type 


Recording CONTROLLERS 
null balance type 


RELAYS 


INSTRUMENTS TO INDICATE, RECORD, CONTROL 


oo 
| 
' 
| @ - @ - 
Self 
operating 
CONTROLLERS 
Sensitive 


Wyman-Gordon fuselage frame forging ready for quality 
inspection with Immerscope. Wyman-Gordon chooses the 
Curtiss-Wright test system to assure highest quality for parts 
which must later meet extreme stresses in fighter aircraft. 


CURTISS-WRIGHT IMMERSCOPE PROVES SOUNDNESS 
OF FORGINGS BEFORE SHIPMENT FOR WYMAN-GORDON 


Non-destructive, ultrasonic test equipment 
guards your reputation for quality 


An ultrasonic “search crystal” passed back and forth over a 
forging immersed in water “sees” through the metal, using 
electrical vibrations of up to several million cycles a second. 
Internal flaws are shown as “pips” — visible readings reported 
on the cathode ray of the precision Curtiss-Wright Immerscope. 
This ultrasonic detective sounds out variations from metal speci- 
fications . . . provides for thorough inspection before or after 
machining. Production is speeded, costs lowered. Customers 
receive quality controlled shipments every time. 


Put ultrasonics to work for you. Write for full details and 
engineering assistance to Industrial and Scientific Products 
Division, Curtiss-Wright, P.O. Box 270, Caldwell, N.J. 


New Curtiss-Wright immerscope ( Model 424-A) 


protects quality of forgings, rolled plate, welded INDUSTRIAL AND SCIENTIFIC PRODUCTS DIVISION 
tubing, extrusions and other metal products. 
Complete with controls for gate width and WRIGHT 
depth, alarm trigger, and sensitivity time con- 
trol, 400 w, 110-120 v, 60 cycle. 16”x15"x21’". 


Operates at 2.25, 5, 10, 15 and 25 megacycles. CORPORATION CALOWELL, 
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Quality high speed stee/s 
_.. Still the best choice for 


More Economical! 
Tougher! 
Less Chipping! 


carbide 


dependable cutting tools 


than 


On countless applications, cutting tools 
made of quality high speed steel have 
given more economical, dependable serv- 
ice than carbide tools. The superior 
toughness of high speed steel results in 
more cutting versatility and minimizes 
tool chipping. High speed steel cutting 


tools perform well under variable chip 
load conditions with no need to “baby” 
the tool. Also, with proper sharpening 
and honing (comparative to that given 


carbide tools) phenomenal performance 
can be obtained from high speed steel. 


Latrobe’s XL high speed steels—first in quality 


Latrobe’s XL® high speed steels contain 
uniformly dispersed alloy sulphides for 
improved machinability and longer tool 
life. Also, as a result of Latrobe’s exclu- 
sive DESEGATIZED® process of manu- 
facture, both the alloy sulphides and the 


For dependable service .. . use high speed steel 


cutting tools! 
Your nearest Latrobe repre- 
sentative will be pleased sauna 
furnish complete data 
XL high speed steels. : 


wear resistant carbides are evenly dis- 
persed throughout the steel. This process 
assures full structural uniformity, higher 
edge strength and consistent response to 
heat treatment. 


LATROBE STEEL COMPANY 


MAIN OFFICE and PLANT: LATROBE, PA. 
BRANCH OFFICES and WAREHOUSES located in Principal Cities 
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RIGIDROP 
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New design piston-lift gravity drop hammer with 
New variable stroke control 


More guiding surface for closer-tolerance forgings 


Experienced hammer operators will take 
quickly to the definite working advantages 
of this new Erie Rigidrop. It is a brand new 
concept in a simple-to-operate all-steel pro- 
duction hammer—striking more blows pet 
minute, more easily, and with finer control 
than ever before realized. Certain shops will 
find this the most economical hammer they 
can use in their operations. 

Most appreciated in Rigidrop’s action is its 
ability to control stroke variation. This is not 
simply a short stroke feature, but a new vari- 
able stroke control allowing you to get all the 


Now available in sizes 1500 thru 5000 Ibs., inclusive 


40% more guiding surface—New Eric guide arrange. 
ment provides more accurate guiding of ram and 
continued maintenance of die adjustment. 


Adjustable guides—Guide-Ram adjustments easily 
made from front and back of Rigidrop at close-to- 
floor level. Ram can be removed from the hammer 
at die level, without jacking. 


Safety designed throughout—No loose linkage, no 


SINCE 1895—THE GREATEST NAME 


Safety-streamlined, economical all steel construction 


ERIE FOUNDRY CoO. ERIE. PA. 


range ol strokes between the conventional 
short and long. Its treadle operates as simply 
as the accelerator on your automobile—for 
short fast blows, just press lightly; for longer 
strokes, apply more foot pressure as desired. 
And... your operator can instantly shift from 
short strokes to longer, and shift back again 
just as quickly, 

There are many more features of the Rigi 
drop which will appeal to cost-conscious 
shops. We'll gladly have an experienced Erie 
Foundry representative call on you to explain 
its application—just ask. 


overhanging parts on the front of the Rigidrop. An 
air cushion head provides added protection if the 
hammer is overstroked 

Built-in inching mechanism—For casy dic setups 


Better clamping system—Clamp faces are directly op 


posite one another to give positive clamping action 
without bending the rod, 


Minimum down time—Never any board replacements. 
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For machine shop tolerances — 
Lindberg uses Cities Service Quenching Oil 


Lindberg’s Lab stringently tests 
treated metals. Dimensional changes 
from poor quenching oil would quick- 
ly show up here. But Cities Service 
Quenching Oil cools metal with no 
significant dimensional change. 


Some of Lindberg’s Furnaces. Here 
they heat-treat all kinds of steel 
.. bolts, washers, gear 
»lanks, saw blade segments, etc. 
Steel for bars of Illinois State Peni- 
tentiary was one of their first jobs. 


At Lindberg Steel Treating Company a routine order 
might include a dozen shafts, stampir’; and forming dies, 
jigs and fixtures and even production parts. But though 
the products might differ, most would carry the same 
stipulation—heat treat with very low dimensional! change. 

To some heat treating operations this might present a 
problem, but not to Lindberg. By the use of Cities Service 
Quenching Oil, they’re able to cool their steel with no 
significant changes in dimension. 

“In addition,”. say Lindberg metallurgists, “we like 
Cities Service Quenching Oil because it has high flash 
point, consistent viscosity, excellent oxidation resistance. 
and a stable cooling rate.” 

Anyone looking for a better quenching oil would do well 
to try this superior Cities Service oil. For further infor- 
mation, talk with your local Cities Service Lubrication 
Engineer. Or write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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COLD-CHARGE 
AHEAD 


By R. S. Lynch, President 
Atlantic Steel Company, Atlanta, Georgia 


@ Any growing company must periodically make 
basic decisions concerning expansions of capacity, 
weighing carefully all the factors involved to in- 
sure continued growth and profitable operation. 

Atlantic Steel, an all open hearth shop for 50 
years, has increased melting capacity several times 
during that period. Again faced with the need for 
major expansion in 1951, the logical question was 

further increase of open hearth capacity or in- 
stallation of electric arc furnaces? 

Through the years, as the chart on the facing 
page indicates, we had taken one step after another 
to increase the ingot capacity and efficiency of our 
open hearth facilities. In the postwar period, it 
became evident that we were approaching the 
limit of such measures and that a new capital in- 
vestment was necessary. The decision we made 
was to invest in electric arc furnaces. 

Several years of successful experience with our 
first 75-ton unit then dictated the installation of 
a second furnace. 

Consequently, we now have acquired an ample 
basis for direct comparison of the electric against 
the open hearth on cold-melt, low carbon steel 
operations making the same grades of steel, 


with the same personnel, and using the same raw 
material sources. The results of our experience 
show that our original decision was wise. The 
major advantages we have realized are: 


LOWER FIRST COST. Our entire invest- 
ment in the electric melt shop has been about 
40% less than it would have cost to put in the 
equivalent open hearth capacity. 


SAVINGS IN SPACE. Since our ground 
space is limited here in Atlanta, we appreciated 
the fact that the new melt shop, providing room 
for a total of three electric furnaces, takes up a 
third less space than would new open hearths 
producing the same tonnage. 


FAST CONSTRUCTION. Each of our man- 
agement decisions has been quickly transformed 
into new melting capacity. Because of the com- 
pactness, pre-fabrication and simplicity, an elec- 
tric shop can usually be built more rapidly than 
an open-hearth shop of like capacity. 
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QUALITY CONTROL. Because our end- 
products require a wide range of carbon steel 
analyses, the electric furnace is particularly suited 
to our operation. Features important to us are 
precise temperature control and the absence of 
contamination from fuels. 


FASTER HEATS. The four-hour heats of the 
electric furnace are a real boon to a custom shop 
such as ours. With adequate transformer capacity, 
we find that the only effective limitation on the 
heat input is the rate at which the scrap can 
absorb the heat. 


FLEXIBLE OPERATIONS. We can produce 
electric steel according to demand — running the 
arc furnaces any number of shifts and any num- 
ber of days per week. They start up quickly and 
shut down even more quickly, requiring the 
operator’s attention only when producing steel. 


LOWER OPERATING COSTS. Within six 
months after our first electric furnace was in- 
stalled in 1952, it was producing steel at a lower 
net cost per ton than our open hearths which 
were working on the same grades. After the second 
furnace went into operation last fall, the eco- 
nomic advantage of the electric shop increased 


still more because of the reduction in its “cost 
above”. 


EXPANSIONS OF MELT CAPACITY 
Atlantic Steel Company ~~———— 


1947 1950 


1906 1912 1916 1917 1952 1956 
Installation of Enlargement of the Enlargement of Improvements in INSTALLATION OF TWO 
original open hearths, three open hearths to open hearths melting and pouring 75.TON ELECTRICS 
35 tons each 60 tons each to 75 tons each practices (RED BARS) 


It should be emphasized that our shop produces 
no analyses outside of the low-carbon range 
none of the high-priced alloy or stainless steels 
for which the electric furnace is usually required 

yet we find that the arc has consistently reduced 
our costs and improved the efficiency of our 
operations. 


We estimate that electric melting has reduced 
our ingot costs an average of 5%, compared to 
open hearth costs. Naturally, this figure varies 
somewhat with the cost of various raw materials. 
The cost advantage would also be different for 
other regions and end-products, but industry 
studies indicate that other non-integrated pro- 
ducers can also expect a substantial reduction of 
ingot costs with conversion to the electric furnace. 


While on the cost factors, it is important to 
note that our power rates of 9-10 mills are 
neither high nor low as such rates go. Also, we 
have held our mold costs at about the same level 
as with the previous open hearth operation, by 
taking readings with immersion thermocouples 
to insure that electric furnace heats are not poured 
at excessive temperatures. And, we find that the 
electric furnace has reduced our costs for prepara- 
tion of the scrap. 


The flexibility and versatility of the electric 
shop are important operating factors to us because 
of the wide variety of our products. Since our 
founding, in 1901, to make cotton bale ties and 
turpentine barrel hoops, the list of products sold 
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under our trade-mark of “Dixisteel” has been 
steadily widened to include a complete line of mer- 
chant bars, reinforcing bars, fencing, nails, wire, 
small shapes and many other items. Hence the un- 
usually wide variety of steel analyses — ranging 
- and the extreme 
emphasis on flexibility in the Atlantic melt shop. 

Some details of our electric shop experience 
may be of interest. We made the complete 
change-over with our regular open-hearth crews, 
excepting only an electric furnace melter hired 
from outside the company. Our personnel soon 
became skilled on the new furnaces and the train- 
ing problems were minor, considering the scope 


from 5 to 40 points of carbon 


of the change. 


A most dramatic feature, of course, is the melt- 


New $814 million 
combination rod 
and bar mill 

one of the world’s 
fastest. with 
output of 5,000 
feet of rods per 
minute and 40-50 
tons of merchant 
bar products per 
hour — is part of 
Atlantic Steel 
Company expansion 
program. 


ing speed. The average heat cycle in our electric 
shop is four hours, but a good many heats ap- 
proach the shop record of 2 hours and 45 minutes 
from charge to tap. The best heat we ever 
achieved with the open hearth was 7 hours, and 
our average was 8 hours. The slow charging oper- 
ations on these open hearths made a painful con- 
trast with the speedy top charging of our electrics. 
Our average output with open hearths ran about 
8.5 tons per hour, but our electrics are running at 
almost twice that tonnage. 

Another feature of the arc furnace which we 
find quite important is the ability to switch from 
single slag to double slag methods at will. 

Our experience is 95% availability with the 
electrics where it was 90% with the open hearths. 
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Some reasons for the difference are obvious. A 
spare roof can be put in place in three hours. 
Complete relining, except for the furnace bottom, 
requires only 12 hours. As you might expect, our 
maintenance costs have been cut by more than 
50%. Furthermore, it was our experience with 
open hearths that production began to drop off 
sharply toward the end of each furnace lining 
campaign, whereas the electric furnace maintains 
the high level of output throughout the life of a 
lining. 

We see a great future for the electric arc melt- 
ing of low-carbon “work-horse” grades of steel 
in bulk tonnages. And we look forward to the 
time when regional demand will require the instal- 
lation of a third electric furnace, with propor- 


tionate expansion of other facilities. 

Actually, such a time should not be so far 
away. We look forward to continued growth 
with plenty of competition to keep us on our 
toes and the electric melt shop to help us meet 
it on an equal basis. 

To sum up the way we feel about our decision 
to install an electric melt shop, let me quote an 
experienced open hearth man who has gone 
through the entire change-over with us. J. E. 
Wilbanks, our Superintendent of Melting, says, 
“Electric furnaces can do everything that open- 
hearth furnaces can and do a better job of making 
quality steel at lower cost.” 
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w April’s Carbon and Graphite News announced 
the latest revision of a long-time National Carbon 
technical service — a concentrated electrode serv- 
ice program to help operators obtain the best 
possible electrode efficiency. This program, ex- 
tending the company’s customer service policy, is 
capsuled in a presentation of approximately an 
hour’s duration. First given in Pittsburgh last 
December before the Electric Furnace Conference 
of the A.I.M.E., 38 customer meetings have been 
held by the National Carbon Electrode Service 
Group with enthusiastic response. The program is 
paying off in improved electrode performance, 
lower costs and an altogether better operator 
understanding of electrode operation. 

For this interview, your Carbon and Graphite 
News Reporter has visited Timken Roller Bearing 


WHAT NATIONAL 
CARBON'S NEW 


SERVICE PROGRAM 
MEANS TO ONE 
ELECTRIC MELT SHOP 


the TIMKEN 


Roller Bearing Company 


Company to bring you an on-the-spot discussion 
with Melting Superintendent, H. F. Walther; 
Assistant Melting Superintendent, L. D. Petersen; 
General Foreman, R. C. Roth; and First Helper, 
M. Podoliak. We asked these gentlemen to com- 
ment on the National Carbon program which had 
just been presented to a typical Timken melt shop 
group. 


a.Gentlemen, obviously from the group’s re- 
sponse here tonight, you people are very much 
interested in electrode operation. We all know that 
electrode costs are an important consideration in 
electric furnace operation — do you feel that our 
program will help you reduce these costs? 


A. Let’s put it this way. Electrode costs and elec- 
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tric power costs are two major items in producing 
electric furnace steel which together account for 
about half of our “cost above”. 

We've been preaching this idea right along, so 
we were especially glad to hear your technical 
people emphasizing the do’s and don’ts that make 
for best electrode performance at lowest cost. As 
a matter of fact, we’d say that if we could have 
reduced our electrode consumption as little as one 
half a pound per ton last year, we would have 
shown a cost reduction of approximately $80,000! 


Q. That's an eye-opening observation — let’s hope 
you'll be able to chalk up a cost reduction like this 
in the near future. Now, suppose you were to name 
one operational problem that stands out above 
all the rest, what would you pick? 


A. There are several, of course. Electrode break- 
age resulting from falling scrap can be one of the 
most troublesome, perhaps. At The Timken Com- 
pany, we strive to avoid this by correctly placing 
our scrap within the furnace. We have emphasized 
to our people how improper scrap placement can 
lead to scrap “caves”, and how this falling scrap 
can strike electrodes hard enough to break them. 
We were glad to see the importance you attached 
to this in your color slides and talk. Calling atten- 
tion to the problem graphically like that helps our 
operating people visualize even better the neces- 
sity for placing heavy scrap on the bottom of the 
furnace — medium to light scrap above. 


Q. A good portion of the time was spent here to- 
night discussing good joint-making procedure. 


Two points particularly seemed to stimulate a lot 
of interest: first, the importance of starting with a 
clean, chip-free end face and socket; and, second, 
the whys and wherefores of our recommendation 
that the connecting pin, or nipple, be added to the 
bottom of the old electrode rather than to the top 
of the new one. Would you like to comment on 
these points from your own experience? 


A. Well, as to the matter of clean, chip-free end 
faces — it’s easy to appreciate the desirability of 
maintaining maximum possible physical contact 
between the end faces of joined electrodes. Since 
24, of the electric current goes through the end 
faces, we certainly want to avoid increased resist- 
ance at these interfaces. And, for the same reason, 
the sockets should be chip-free and clean so there 
will be no restriction between connecting pin and 
both sockets. It was good to hear you develop these 
thoughts further in your talk. Actually, that dem- 
onstrator unit of yours showed us more graphically 
than anything else we've ever seen just how seri- 
ously a lack of intimate electrical contact at the 
joint can affect electrode performance. It was easy 
for our men to associate the demonstrator’s bright- 
ly glowing lamps with the unrestricted passage of 
current that results from a good, clean, tight joint. 
And, conversely, the dimly glowing lamps readily 
got across the idea of the poor passage of electrical 
current which occurs when joints are improperly 
made. You people must be receiving considerable 
comment from the field on this novel demonstra- 
tor unit. 


Qa. Yes, that’s right—we're getting a lot of evidence 
that it’s helping promote a better understanding 
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of just what does take place at the electrode joint. 
And, it also helps operators understand some of 
the reasons for our recommended electrode hand- 
ling practices. Perhaps there was some develop- 
ment touched on tonight that impressed you par- 
ticularly — something you'd like to comment on? 


A. One especially we think one of the most 
significant developments in the electrode field in 
many years is your new pitch reservoir nipple. It 
has enabled such an improvement in joint-making 
practice that electrode and nipple breakage from 
unwinding has just about been eliminated in our 
shop. This has reduced electrode consumption. 
You know, here at The Timken Company we 
were one of the first shops to recognize the poten- 
tialities of this new pin — and, we were one of the 


first to adopt it. Your cut-a-way color slide tonight 
showed our men exactly how the pitch in this new 
pin cokes under heat to lock the electrode joint 


firmly together. This was particularly well illus- 
trated, we thought. 


Q. Well, gentlemen — we certainly have appre- 
ciated the chance to meet with you here at Canton 
tonight and exchange ideas. As a parting shot, if 
you had to pinpoint the most valuable aspect of 
these meetings, what would it be — where would 
you say they’re most helpful? 


A. We think it’s been a big help in two ways. First, 
your vivid presentation of the basic factors under- 
lying our electrode costs has highlighted the prob- 
lems our furnace crews face everyday. Second, 
there’s no doubt, after the free give-and-take dis- 
cussion here, that our men will put a lot of these 
basic ideas into practice, resulting in a long-term 
benefit to our company. In fact, we expect this will 
stimulate many more discussions of our own. 
Thanks for coming. 
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Machining time, such as planing, rough cutting, 
milling, hand benching and burring are appreciably reduced on Fink! 
SMO Die Blocks. Thorough field testing shows that the Special Machin 
ing characteristic of SMO saves shop time and gets the die into produc 
tion sooner. 

Phere is a Fink! steel available for any forging need. All are quality 
controlled through each step from our own melt shop to final inspection, 

When you next consider die blocks, your local Fink! representative 


will gladly help you plan for “impressions that last.” 


Offices: DETROIT « CLEVELAND « PITTSBURGH + INDIANAPOLIS 
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NOW complete, 


authoritative 


records of 
hi-temp creep 
and stress- 


rupture tests 


No longer need creep and stress rupture data be incomplete 


. inadequate. The Riehle testing machine can be fur- NEW 8-pa ge bulletin 


nished with high-temperature creep extensometer and 
” 
Riehle-built autographic creep-time recorder. Accordingly, describes package 
each test furnishes complete, authoritative information. t 
esting machine... 
The Riehle Creep and Stress-Rupture Testing Machine is i 
nstrumentation 
usually furnished with temperature controller, furnace, local 
wiring and other necessary components — fully ready toop- « accessories 


erate. Its design can accommodate a wide range of acces- 
sories and instrumentation to insure maximum versatility. 
This machine is the product of the very best in modern 
engineering technology and fabricating practice. 


Riehle TESTING MACHINES 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


MAIL COUPON TODAY. 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-956, East Moline, Illinois 


Please send free, your new 8-page Bulletin RR-13-56 con- 
taining full data on the “complete package” Riehle Creep 
and Stress-Rupture Testing Machine, instrumentation and 
accessories, 
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Induction Heater 

A completely redesigned induction 
billet heater has been announced by 
the Lombard Corp. Entire furnace 
operation is controlled by one push 
button, Any degree of taper or uni- 


form heating is obtainable, with 
slight adjustments and coil construc- 
tion is the same for aluminum, titan- 
ium, cupronickel or steel. Coils are 
cooled by water paths that are indi- 
vidually protected. No shut-down or 
warm-up time is necessary. 

For further information circle No. 571 
on literature request card, page 48-B. 


Spectrometer 

A new grating type scanning spec- 
trometer has been announced by the 
Jarrell-Ash Co. Advanced optical de- 
sign results in a first order reciprocal 
linear dispersion of 16A per milli- 
meter at the exit slit, with a mini- 


mum resolution of 0.2 A. It is adapt- 
able for use as a flame spectrometer, 


capable of detecting impurities to one 
part per billion. Among the features 
is a linear wavelength scanning mech- 
anism which requires only a simple 
counter to indicate first order wave- 
length A built-in 8-speed motor 
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in either direction, with manual drive 
also provided. 


For further information circle No. 572 
on literature request card, page 48-1. 


Hard Surfacing 

New copper-coated, alloy-filled 
wire, for automatic and semi-auto 
matic hard surfacing has been an 
nounced by the McKay Co. The wire 


produces chemically 
comparable in performance to those 
of solid wire. It is available in \%, 


3/16, 5/32, “%, and 3/32 in. 


uniform welds 


diam 
eters. The illustration shows welding 
a hard surface overlay to a tractor 
roller. 

For further information circle No. 573 
on literature request card, page 48-1. 


Thickness Measurement 


A new X-ray fluorescence instru 
ment permitting continuous determi 
nation of thickness of a metal coating 
to 0.000001 in. has been announced 
by Applied Research Laboratories. 
The three primary components of thi 
equipment are the X-ray head, the 
high voltage source and the ratio re 
corder. X-ray head is a self-contained 


drive permits variable speed scanning 


assembly including the X-ray tube 
and two detector heads. The high 
voltage source is a cased unit mount- 
ed next to the line. The ratio recor- 
der comprises a strip chart recorder, 
ratio amplifier and high voltage Gei- 
ger supply. 

For further information circle No. 574 
on literature request card, page 48-B. 


Titanium Descaling 

Titanium forgings as well as other 
formed parts are now being descaled 
through the molten-salt-bath process, 
it has been Kolene 
Advantages of the process in 
cleaning titanium aircraft forgings 
are: metal loss is reduced to a mini- 


announced by 
Corp. 


mum, there is no etching and no hy 
drogen pickup, even when immersed 
for long periods of time. 
as aircraft 
blades, 


Parts such 
turbine buckets and 
which accumulate a heavy 
oily scale in service, are now being 
reconditioned by the process. 

For further information circle No. 575 
on literature request card, page 46-B. 


Measuring Microscope 

A new measuring microscope which 
reads direct by vernier to 0.01 mm. on 
both the horizontal and vertical scales 
has been announced by the Ealing 
Corp. The instrument focuses by 
rack motion and has a 2 in 
matic 


achro 


microscope objective, with a 
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Guarantee TOP Performance and Maximum Life! 


THESE TOP QUALITY FEATURES. 


(Standard on Miller Cylinders at no extra cost) 


; Benefits To You 
¢ ASE CASE-HARDENED Piston Rods (52-54 


Rockwell “C” practicall - 
CHROME PLATED 


mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 


PISTON RODS d Miller at no extra cost. 


The HARD CHROME PLATING over 
On ofl Air and the case-hardened rods protects against 
scratch-damage and rust. Available from 
eee Miller at no extra cost. 


“TEFLON” WIPER 


Benefits To You 
On all Air and 


“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
are impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost, 


HYDRAULIC 
ROD SEALS 


Benefits To You 


Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation. 


RESISTANT Cylinder heads, caps, mountings, pistons, 
F CES followers, tie rods, and the unplated por- 
SUR A tions of the piston rods have this finish 


On all Alr and at no extra cost on all Miller cylinders. 


(This finish not recommended for water 
service ) 


See these New Features on 
Miller Cylinders at Miller 
BOOTH *1623 


- METAL SHOW OCT. 8-12 
Title———_ Public Auditorium Cleveland, Ohio 


Member of the National fivid Power Associetion 


MILLER FLUID POWER Divisio 


FLICK-REEOY CORP. 
SALES AND SERVICE FROM COAST TO COAST 
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focal length of 38 mm:, as standard 
equipment. It has a magnification of 
33 times, an object field diameter 
of 2.0 mm. and a working distance 
of 45 mm. The new instrument will 
measure in either horizontal or verti- 
cal position. 


For further information circle No. 576 
on literature request card, page 48-B. 


Tensile Testing 

The Cal-Testing Machine Company 
has announced a new tensile testing 
device and fixture. Adaptable for ten- 


sion, compression, or flexural testing 
when fitted with the proper accesso- 
ries, the Cal-Tester provides a con- 


stant rate of strain and load for 
testing metallic or non-metallic mate- 
rials in rod, strip or sheet form. The 
Cal-Tester has load ranges of 1000 
and 5000 |b., divided into increments 


of 5 and 20 lb. on two 6 in. Bourdon 
tube gages. The unit is equipped with 
a precision shut-off control and auto- 
matic piston check to protect it from 
overloading or overtravel in either 
direction. 

For further information circle No. 577 
on literature request card, page 48-B. 


Titanium Wire Cloth 

Cambridge Wire Cloth Co. has 
announced the availability of indus- 
trial grades of wire cloth woven from 
titanium wire in mesh sizes ranging 
from 60 mesh down through the 
coarser sizes. It is intended for use 
in filtering or screening highly cor- 
rosive materials. In one instance, 
titanium cloth has been in service 
for more than 7 mo. with no evidence 
of corrosive attach whereas the pre- 
viously used stainless steel cloth 
showed pitting after only 
1 to 2 wk. of service. 


For further information write No, 569 
on literature request card, page 48-B. 


severe 


Silver Plating 

A new Silvrex bright silver plating 
process has been announced by Sel- 
Rex Precious Metals. Besides giving 
a mirror bright finish directly from 
the bath, hard (Brinell 135) 
ductile deposits result. It 


and 


operates 


PAT. PENDING 


Prevents future leaks! 
THQ) AL does away with messy pipe 


“dope compounds, eliminates damage 
caused by overtightening of conventional 
leaky joints, and is immune to ALL known 


We invite 
you 
to see 
Our Exhibit 


at 


BOOTH #1623 
METAL SHOW 
Oct. 8-12 


fitting (ne 
hydraulic fluids and to steam, air, water, — SIDE ) 
solvents, and practically all gases and 
chemicols. It withstands temperatures 
from —100° F. to plus 500° F., saves Toread pipe 
cost and labor of special or welded fit- 
tings, and has been fully field tested and AUDITORIUM 
by leodi facturers. i desired 
pen y ending menutecturers Comes = CLEVELAND 
in Ye" to 2%" pipe thread sizes. 4 M 
Write for deta ond prices Tightes 
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Reedy Corperenen — 
2045 N. Hawthorne + Melrose Park, iil. 
“Miller Fluid Power” is alse a Div. of Flich-Reedy Corp. | required. 
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at room temperature, has less fumes 
and less tendency toward bath de- 
composition. Range of current den- 
sities is from 10 to 40 amp. per sq. ft. 


For further information write No. 570 
on literature request card, page 48-B. 


Heat Exchanger 

A new type of impervious graphite 
heat exchanger for both heating and 
cooling nickel plating solutions has 


been announced by Falls Industries, 
Inc. It consists of only three parts 

a one-piece floating impervious graph- 
ite heat transfer cylinder, a one-piece 
header dome, and shell with required 
nozzles and mounting brackets. One 
unit in operation heats 7000 gal. of 
solution in 6 hr. from 95 to 160° F, 
During plating operations, this same 
exchanger is used to cool the bath. 


For further information circle No, 578 
on literature request card, page 48-B. 


Plate Clamp 


electromagnetic 


plate 
designed to aid in industrial welding 
jobs, has 


clamp, 
been announced by 
Inc. It is 
ratchet lever jack 


Por- 
with a 
, and a heavy duty 


tomag, equipped 


(3000 |b.) magnetic pull, sufficient to 


straighten 


out warped sheet steel, 
One of its most important applica- 
tions is its use in plate alignment 
work for butt welding operations. 


Yor further information circle No, 579 
on literature request card, page 48-K. 


Furnaces 


A new line of oven furnaces for 
use in tensile, compression and bend- 
ing tests has been announced by the 
Marshall Products Co. These fur- 
naces with a fan at 
oven to provide air 
circulation and temperature uniform- 
ity. Viewing windows, hand holes and 


are equipped 


closed end of 
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YOU’RE SURE OF CLEAN, BRIGHT PARTS 
WHEN YOU USE SUN QUENCHING OIL 11 


The success of your bright quench depends largely on the oil you 
use. Partial breakdown of an oil in service results in dirty parts. 
Many times, even a new oil causes failures by staining parts. 
High-quality Sun Quenching Oil 11° will give you clean, 
bright parts from the time you put it in your tank. And, be- 
cause of high thermal stability, Sun Quenching Oil 11 will 
continue to give you clean bright parts for long periods. 


Most economical because of its low initial cost and long life, 
Sun Quenching Oil 11 gives uniform quenching in any system. 
A high flash point eliminates fire hazards. 


For complete technical information on how Sun Quenching 
Oil 11 can assure you of clean, bright parts, see your Sun 
representative or write for free Technical Bulletin 29. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. @SUN O11 Co. 


IN CANADA, SUN Oil COMPANY LIMITED, TORONTO AND MONTREAL 
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FREE TECHNICAL BULLETINS 


The following free technical bulletins on Sun 
Quenching Oils are available: Sun Quench- 
ing Oil 11 (Bulletin 29); Sun Quenching Oil 


Light ( Bulletin 37); Sunquench 78 (Bulletin 
45). Also, pamphlet entitled, “Sun Quench- 
ing Oils.” 


Write to SUN OIL COMPANY, 
Philadelphia 3, Pa., Dept. MP-9 
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other access ports are furnished to 
meet individual requirements. They 
are also available in various sizes 
and two different temperature ranges, 
100 to 900° F. and to 1350° F. 

For further information circle No. 580 
on literature request card, page 48-B. 


Degreaser 
Circo Equipment Co. has an- 
nounced a new metal parts degreaser 


for cleaning parts that have a tend- 


ency to nest or pack, or parts that 
have difficult to penetrate 
with a hand spray. The OPS cleaning 


recesses 


cycle is based on a consecutive boil- 
ing solvent, warm liquid and vapor 
dip and will remove tightly adhering 
greases, oils, tripoli and rouges. 

For further information circle No. 581 
on literature request card, page 48-B. 


Controller 

A new Series 500 air controller has 
just been announced by the Bristol 
Co. The control 
ler is offered for 
measuring and 
controlling such 
variables as pres 
sure, vacuum, 
temperature, liq 
uid level, flow, 
differential pres 


sure, 


and me 
chanical motion. 

Control modes available include nar- 
row band (on-off), proportional, re- 
set, derivative, and reset plus deriva- 
tive. 

For further information circle No. 582 
on literature request card, page 48-B. 


HighVacuum Pump 

For general laboratory work, for 
pilot plant operations and small scale 
production applications, Kinney Mfg. 
Div. has announced a new portable 
high-vacuum pumping system. De- 
signed to attain absolute 
as low as 10° 


pressures 
mm. Hg, the new 
mobile system employs a fractionating 
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4-in. diffusion pump, connected to a 
15 c.f.m. two-stage 
backing 
Service 


roughing and 
vacuum pump. 
required are a 
single phase, 60 cycle, 110 to 115 
volt a.c. outlet and a source of cool 
ing water. The unit is recommended 
for use in exhausting 10 to 15 cu. 
ft. chambers for vacuum distillation, 


mechanical 
connections 


impregnation, coating, degassing and 
stress relieving. 

For further information circle No, 583 
on literature request card, page 48-B. 


Creep Testing 

Creep testing machine operation 
improved by modification of the elec 
tric contact-type extensometer has 
been announced by the Baldwin-Lima 
Hamilton Corp. Two changes improve 


stability of the instrument. The elec- 


tric contact arm is now supported by 
a rigid bar against which the arm is 
preloaded in bending in order to make 
a firmer than was possible 
with a free floating arm. In additien, 
the extensometer has been arranged 


contact 


for following either extension or cen- 
traction of test specimens by means 
of a two-position toggle switch in the 
drive motor circuit on the 
panel of the machine. 


For further information circle No. 584 
on literature request card, page 48-B. 


control 


Welding Machine 
Taylor-Winfield 
nounced a new 


Corp. has an- 
spot and projection 
welder with a welding ram pressure 
device providing 


precise control of 


welding force and forging impact 
Electronic control synchronizes appli 
cation of impact with start of weld 
ing current, or impact may be delayed. 
For further information circle No, 585 


on literature request card, page 48-1. 


Miniature Head for 
Thermocouples 

The Marlin Manufacturing Corp. 
has announced a new screw type con- 
nection head for thermocouples, elec- 
tric heating elements or swaged, mag- 
nesium insulated 


oxide, conductors, 


Stem sizes adaptable to the new con- 


Ib., 12 kw. Pot-Tilting 
DETROIT ELECTRIC FURNACE 


—research and small production tool 


A versatile furnace! Converging in- 
direct arc electrodes force arc down 
over metal for fast melting. Cover lifts 
and swings aside for dieastan and 
pouring. Pot can be transported or 
tilted to pour from stand. Permanent 


DETROIT ELECTRIC FURNACE DIVISION 
KUHLMAN 


. 1080 26th Sr. 


Foreign Representatives: m BRAZIL 
VENEZ 


Equipamentos industrias, 


lining or removable crucibles 


Com- 
plete with power and meters in sep- 
arate cabinet 


Write today for complete information on 
Type PT Detroit Electric Furnace. 


COMPANY 
BAY CITY, MICHIGAN 


Bisa” Lid. Seo CHAE, ARGENTINA, PERU and 


VELA. M. Castelivi inc, 150 Broadway, New York ¥., MEXICO, Cie Proveedora de Industries, Atenas 32-13, 
Aportade 277A}, Mexico 6, D. F., Mexico, EUROPE, ENGLAND, Birlec, Lid, Birmingham 
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In the ceaseless battle against corrosion, B&W 
Seamless Titanium Tubing is providing a first 
and most powerful defense. 


B&W Titanium Tubing is the practical result 
of many years of experience in making tubes of 
carbon steels, stainless steels, other alloys. It 
superbly combines maximum corrosion resist- 
ance and easy workability. 


For example, the superior qualities of B&W 
Titanium Tubing made it the natural choice of 
Struthers Wells Corporation for fabricating the 
all-titanium heat exchanger shown above. This 
unit, now performing perfectly in service, is 
12 ft. long, x 1742 inches diameter and weighs 
2200 Ibs. 


See us at the Metal Show, 
Cleveland, October 8-12, 
Booth No. 522. 


TITANIUM ...Strongest Defense Against ‘‘All-Out’’ Attack 


This case, like many others, shows how B&W 
Seamless Titanium Tubing met the need and 
solved the problem for a fabricator. 


Get answers to your questions on why to use 
. what to use . . . how to use titanium tubing 
. write for Technica! Data Card 185. The 
Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pa. 


Seamless ond welded tubular products, seamless welding fittings and flanges—calso in carbon, alloy and stainless steels 
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CTS 
TA-5080(P) 


ANNOAT 

cm 
06 

Z 

EK 1005-16 


STAINLESS 
TEMPERATURE 


Yield strength, weight vs. temperature. 


For High 
Strength-to-Weight 
Ratios at Elevated 
Temperatures — 


TITANIUM and 
MAGNESIUM 


The experience, the specialists, the 
equipment-and-facilities to design 
and produce the very difficult fabri- 
cation and assembly work in these 
and other light metals—you'll find 
at B&P. 


To make this titanium 
pressurized tank, BAP 
welds two cylinders 
Each is drawn in one 
operation. Tank with- 
stands S000 psi pressure 


Magnesium turret 
enclosure for a 
bomber. Design, 
lofting, prototypes, 
| production fabrica- 
tion and assembly 
are all done by 
BAP. 


ENGINEERING FACILITIES IM DETROIT 
AND LOS ANGELES Write for Titanium 
and Magnesium engineering data—also 
folder on BA&P’s facilities to handle 


tough jobs 


BROOKS & PERKINS, Inc. 
1958 West Fort St. 


Detroit 16, Mich. 
Phone: TAshmoo 5-5900 


IN LOS ANGELES: 
11651 VonOwen St 
North Hollywood, Col 
56A Phone Stanley 7-9665 


OFFICES IN NEW YORK, WASHINGTON DALLAS 
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ductor head are 1/16 in. “%, 3/16, 
and % in. These new sizes will pro- 
vide a screw-type connection between 
the small gaged thermocouple wires 
and the larger gage lead wires. Oper 
ating temperature ranges to 500° F. 
For further information circle No. 586 
on literature request card, page 48-B. 


Hardness Testing 

In order to meet the growing de- 
mand for a portable hardness tester 
with unlimited capacity to test large 


specimens, the King Tester Corp. has 
produced a chain device adjustable 
to the size of the piece to be tested 
High strength chromium-molybdenum 


steel arms hold chain to test head 
allowing test head to remain rigid 
while chain takes full thrust of 


load. Fast Brinell readings are ob- 
tained regardless of size or 
of parts tested. 


For further information circle No. 587 
on literature request card, page 48-1. 


shape 


Temperature and 
Humidity Control 

The Webber Manufacturing Co. has 
announced an automatic control of 
both temperature and humidity in its 
environmental test unit. In environ 
mental test equipment which requires 
control from 80 to + 200° F., and 
20% to 90% relative humidity, ac- 


Chromate 


Conversion Coatings 


FOR: 
ALUMINUM 


Aluminum sealer replaces anodiz- 
ing when hardness is not a prime 
factor. Protects well and offers 
excellent paint-bond. 


ZINC & CADMIUM 


Chrome-like brilliance and cor- 
rosion protection at less than 
1 /Sth leas cent per square foot. 
Long-lasting, easily controlled ap- 


plication. 
BRASS & COPPER 
Cobra ( for long-lasting pro- 


tection by a simple dip. 


ZINC & CADMIUM 
Khaki-drab finish giv- 
ing a colored finish with excellent 
corrosion protection. 


DIE CASTINGS 


One quick dip gives a uniform, 
low cost finish ideal as a base for 
later painting. 


AND 


FOR ZINC OR CADMIUM 


Bright, clear coatings with no expen- 
sive handling, space-consuming stor- 
age or carboy deposits. 


Data Sheets and Prices on Request 


Chamioal 


70 Waltham Ave. Springfield, Moss. 
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DIPS and 
new Luster-on 
Lele 50 powder 


Now Completely Equipped With “Hot Rods.” Part of a battery of nine electric strand bright annealing furnaces at the 
Dunkirk, N. Y., plant of Allegheny Ludlum Steel Corporation. Wire is annealed in these furnaces in alloy tubes containing 
a dissociated ammonia atmosphere. Operating temperature averages 2200°F Furnaces are shut down after a five- or six- 


day working week. 


Why Allegheny Ludlum 
converted to “HOT RODS” 


Leading steel manufacturer reports longer life, 
improved performance, with CRYSTOLON* 
heating elements 


Allegheny Ludlum Steel Corpora- 
tion hoped to improve the varying 
performance and service life of the 
heating elements originally installed 
in their electric wire-annealing fur- 
naces. 

So, they converted all nine fur- 
naces completely to Norton “Hot 
Rods” and got the improvements 
they wanted from the very start. For 
example, one set of “Hot Rods” was 
recently removed after 10,000 hours 
of trouble-free service. 


Proved “Hot Rod" Advantages 


up to 3 to 1! This much longer life 
means savings in element costs, be- 
cause fewer “Hot Rods” are needed. 
Also, you get reduced maintenance, 
due to less changing of elements or 
voltage taps. And “Hot Rods” help 
protect product quality because their 
slow, evenly matched rate of resist- 
ance increase means more uniform 
heating. 

The big illustrated booklet, Norton 
Heating Elements, gives further facts 
on how “Hot Rods” can help im- 
prove your furnace operations and 
cut costs. For your copy write to 


Norton CRYSTOLON Heating Ele- 
ments, or “Hot Rods,” are a typical 
Norton R an expertly engineered re- 
fractory prescription for greater effi- 
ciency and economy in electric kiln and 
furnace operation. Made of self-bonded 
silicon carbide, each rod has a central 
hot zone and cold ends. Aluminum- 
sprayed tips and metal-impregnated ends 
minimize resistance and power loss. 
Available in standard sizes. 


WNORTONE 


REFRACTORIES 
Engineered... R .. Prescribed 
Galaking better products... 
fo make your products better 


Norton Company, Refractories 
Division, 328 New Bond Street, 
Worcester 6, Massachusetts. 


Many plants report Norton 
CRYSTOLON heating elements outlast 
other non-metallic heating elements 


NORTON PRODUCTS: Abrasives + Grinding 
Wheels « Grinding Machines + Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones + Behr-cat Tapes 
*Trade-Mark Reg. U. S. Pat. Of. and Foreign Countries 
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curacy can be held to +1%%. The 
control system followed a predeter- 
mined cycling time. High-low tem- 
perature, humidity and cycling con- 
trol are available to meet any 
requirements. 

For further information circle No. 588 
on literature request card, page 48-B. 


Rolling Mill 

This combination 2-high 4-high roll- 
ing mill has been developed by Stanat 
Mfg. Co. It is employed as a utility 


mill for the experimental rolling of 
small pieces at the Babcock & Wilcox 
Co.’s Nuclear Facilities plant. Ingots 
are heated between passes in the elec- 
tric furnace at the left. 


For further information circle No. 589 
on literature request card, page 48-B. 


Hot Salt Pump 

Ajax Electric Co. has announced 
a new air-driven hot salt pump de- 
signed especially 
for pumping mol- 
ten salts and hot 
metals. The pump 
is powered by an 
air-driven motor 
which is self-cool- 
ing. The pump 
body is made of a 
limited number of 
sturdy parts de- 
signed for oper 
ation under high 
ambient tempera- 
tures. Available 
in steel or with 
stainless steel 
submerged parts 
(for temperatures over 1000° F.), the 
pump has a maximum flow capacity of 
about 36,000 lb. an hour using 90 psi. 
air pressure. 


For further information circle No. 590 
on literature request card, page 48-B. 


Germanium Rectifier 

A new line of germanium electro- 
plating rectifiers has been announced 
by Wagner Brothers. They utilize the 
new General Electric germanium 
“safety cell’’ hermetically-sealed to 
protect the germanium wafer from 
the deteriorating effects of moisture 
and corrosive fumes. Basie stacks 
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consist of six germanium cells, each 
with cooling fins. The stacks are of a 
standard design, are interchangeable, 
and are rated at approximately 500 
amperes each. Every germanium cell 
is individually protected against cir- 
cuit fault conditions and sudden over- 
loads by fuses which break circuit. 
All units are forced air cooled, being 
equipped with an extra-capacity cen- 
trifugal blower. 


For further information circle No. 591 
on literature request card, page 48-B. 


Nickel Plating 


A new nickel plating process for 
use with their bright rhodium has 
been announced by Sel-Rex Precious 
Metals. The new process counteracts 
rhodium electroplate’s tendency to 
cracking and peeling, when used as 
an undercoat. 


For further information circle No. 592 
on literature request card, page 48-B. 


Cleaner 

A new cold cleaner for spray 
washers has been announced by Klem 
Chemicals. This cold cleaner is a one 
package compound which is added 
to water 1% to 3 oz. to 1 gal. of 
water and is ready for use. It re 
moves all types of soil including cos- 


maline-type rustproofing compounds. 
Foaming has been controlled. 


For further information circle No. 593 
on literature request card, page 48-B. 


Vertical Filter 

A number of new devices to increase 
filtering performance and convenience 
on vertical filters 
have been an- 
nounced by In- 
dustrial Filter & 
Pump Filter 
leaves that can be 
lifted from the 
manifold without 
unbolting, bottom 
and top outlet 
leaves, quick 
opening cover, 
jacketed shell, 
bottom opening 
filter chamber 
and individual 
leaf outlets are featured. 


For further information circle No. 594 
on literature request card, page 48-B. 


Burnishing Compound 

A new alkaline burnishing com- 
pound for zine die castings has been 
announced by Oakite Products, Oak 
ite FM 186 is an alkaline liquid 


Accuracy 
in 


insures 


IN BRINELL MACHINES. 


446 N. 13th STREET 


Hardness Tests 


Quality Control 


QUALITY CONTROL PROBLEMS ARE SOLVED 
WITH THE USE OF THE KING PORTABLE 
TESTER: THE STANDARD OF ACCURACY 


For over a quarter of a century, King Portable Hardness Testers have 
set the standard for portable Brinell Machines. Precision testing of parts of 
any size, in any position, anywhere, 
ball giving a clear, sharp impression are features. 

This high standard of aceuraey and performanee has been integrated inte 
a system of standard adapters for use with the basic unit, making the 
King Portable Brinell a machine ef universal application. Wt. 28 lb 


Write for Complete Description and Specifications 


KING TESTER CORPORATION 


utilizing a 3000 Kg. load on a 10 mm, 


PHILADERPHIA 23, PA. 
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hardened 


by Cincinnati 


Now Cincinnati does both... 
flame and induction hardening . . . with 
a high degree of proficiency. 


The work shown at left is indicative of the 
kind of performance you can expect from new 
* Cincinnati Induction Hardening Machines. On the job 
in a fully automated installation, the machine illustrated 
below hardens two areas of this hollow turbine shaft 

to Rockwell C 60, .025” case depth, at the rate 
of 200 shafts per 42-minute hour. 


Yet, the design of these machines makes them equally efficient 
for varied, low-production operations using manual control. 


These are high frequency machines, operating at 1200 to 

1400 kc /sec., for rapid selective hardening of small diameter 

or thin walled parts and those requiring a shallow case. High 
frequencies with maximum power density produce minimum case 
depth in minimum time, with little or no distortion and scale. 


For full information on new Cincinnati Induction Hardening 
Machines, write for Bulletin M-1938. Better still, call in a 
Process Machinery Division field engineer. Let him brief you on 
their many outstanding advantages. 


New Cincinnoti 30 KW Induction 
Hardening Machine equipped with 
automatic controls and work handling system for 
selective hardening of the turbine shaft shown above. 
Also made in 15 KW capacity. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI OHIG, U.S. A. 
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compound which may be used for 
self-tumbling or with shot or syn- 
thetic media. Recommended concen- 
tration of the solution is 1 to 2% 
by volume. Its use is said to produce 
a brighter finish and to improve the 
color of zine die castings. It is also 
recommended for burnishing 
and copper. 

For further information circle No. 595 
on literature request card, page 48-B. 


Load Cell 

Miniature SR-4 load cells for elec- 
trical measurements of forces and 
weights up to 10,000 lb. in compres- 
sion have been announced by Baldwin- 
Lima-Hamilton Corp. These cells are 
less than 2 in. in diameter and only 
2% in. high. They were developed 
to measure thrust forces in large 
steam turbines but may be used wher- 
ever space is too limited to permit use 
of standard cells of larger size. Cal- 
ibration accuracy is within 0.25% 
of full range at any load at 70° F. 


For further information circle No. 596 
on literature request card, page 48-B. 


steel 


Mixers 

A new line of continuous mixers 
has been announced by the Gas 
Machinery Co. They will handle any 


size material from dust to 1% in., 


| 


either dry or in a slurry. All welded 
frame of heavy steel plate, standard 


replaceable mixer trough of heavy 
gage material, box-type construction 
are some features of the mixers. 


For further information circle No. 597 
on literature request card, page 48-B. 


Brinell Microscope 

The King Tester has an- 
nounced its new line of Brinell 
scopes. Made of stainless steel, they 
are compact, lightweight and rugged. 
The lens has a patented 3-way con- 
struction and needs no adjustment 
to the The microscope has a 
large opening in the side to utilize 
natural light and in addition, it has 
built-in illumination. 


For further information circle No. 598 
on literature request ecard, page 48-B. 


Corp. 


eye. 
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9384 Grinnell Ave., Detroit 13, Mich. 


nsile Testing 


Fast! 
Accurate! 
Easy! 


This compact machine tests spotwelds, 
strip, wire, anything within its 20,000 
lb. capacity. Hydraulically powered, 

it has an easily controlled ram, self- 


acting specimen grips that are open 
sided for easy specimen insertion. 
This tester, Model ST-1, is ad- 
justable to take specimens 5” to 
9” in length. Various load 
gauges, grips, and other modifi- 
cations are available. 


Write for more information - 
give us your requirements. 


details. 


HI- VAC announces 


Laboratory Vacuum 
Melting Furnace 


Especially designed and engineered, The 
F-1212 Laboratory Vacuum Melting Fur- 
nace is extremely versatile and dependable. 
Completely self contained and compact, it 
is an ideal unit for development work and 
will answer practically laboratory 
furnace need. 


every 


This new Laboratory Vacuum Furnace is 
resistance heated, tilt pouring, and will 
handle up to 12 pound melts of steel (other 
metals in proportion). Operation ts simple 
and easy. Controls are readily accessible 
and are grouped within arm's reach, 
Gauges provide continuous, accurate read- 
ings and the HI-VAC pumping system is 
extremely fast and efficient. 


Optional features include: turntable 
mold, dip thermocouple or optical pyrom- 
eter, provision for adding alloys, The 
versatility of this unit is demonstrated by 
the fact that (1) it can be converted tw a 
high temperature heat treating furnace (2) 
a bell jar can be substituted for evaporat- 
ing or coating (4) an adapter may be sub- 
stituted which quickly converts it to a 
high capacity pumping system 


HI-VAC designs and manufactures a 
wide range of vacuum equipment for melt- 
ing, heat treating, brazing, sintering, met- 
allizing, impregnating, and crystal grow- 
ing. See the extremely versatile Laboratory 
Vacuum Melting Purnace and other Hi. 
VAC developments at the Metals Show, 
Booth 2716 or write for complete 


HIGH VACUUM 


Equipment Corporation 
349 Lincoln St., Hingham, Mass 
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BRASS — versatile, pliant and lustrous — is the most ubiquitous of all nonferrous 
metals. Easy to draw, turn, machine and polish it is the ideal base or finished 
metal. It is an essential part of widely diversified familiars like lamps, automobile 


radiator cores, letter slots and the intricate workings of grandfather's clock. 


For almost a century, the users of better grade brass — in sheet, strip and wire 
forms — have identified the useful metal by this trade mark and signature. 


SEYMOUR 


THE SEYMOUR MANUFACTURING COMPANY @ SEYMOUR, CONNECTICUT, U.S.A. 


for the finest Nickel Silver — Phosphor Bronze — Brass by 
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601. Abrasive Cleaning 

Folder on Malleabrasive for airless blast 
cleaning equipment gives advantages, 
grades, equipment it may be used with 
and parts that may be cleaned. Globe 
Steel Abrasive 


602. Abrasive Wheels 
Operating suggestions and recom- 
mended wheels for finishing stainless. 
Manhattan Rubber Div. 


603. Alloy Castings 
8-page bulletin on alloy castings for 
heat treating. Ohio Steel Foundry 


604. Alloy Castings 
22-page bulletin 2041 on heat and cor- 
rosion resistant castings. Blaw-Knoxr 


605. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel partes, fabrica- 
tion, welding. Great Lakes Steel 


606. Alloy Tools 
44-page book on cast Stellite tools for 
cutting. Haynes Stellite 


607. Alloy Tubing 

Data Card 184 on carburizing, heat 
treatments. critical points mechanical 
properties, welding and machining of 
4100 series steel tubing. Babcock & Wilcox 


608. Alloys 

8-page bulletin on composition, proper- 
ties and applications of series of 12 cop- 
per-nickel-base alloys available in cast 
form. Waukesha Foundry 


609. Aluminized Wire 

6-page booklet on aluminized steel wire 
and its applications. American Chain 
Cable 


610. Aluminum Bonding 
Brochure on Alumi-coat process of 

bonding aluminum and its alloys to fer- 

rous metals. Arthur Tickle Eng’g. Works 


611. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co. 


612. Aluminum Extrusions 
Data on commercial aluminum extru- 
sions. Superior Industries 


613. Aluminum Extrusions 
28-page book on extruded aluminum 
yroducts. Design, tolerances, applications. 
evere 


614. Annealing 

Reprints of article on continuous an- 
nealing of stainless steel sheets in roller 
hearth furnace. Gas Machinery Co 


615. Annealing Furnaces 

8-page illustrated booklet on continuous 
annealing furnaces. Schematic diagrams, 
yhotographs, and actual production data 
Jrever 


616. Are Furnaces 
Flexibility of the electric arc furnace 
what it means to the steel producer, in 
Carbon and Graphite News. National 
Carbon 
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617. Atmosphere Furnace 
Bulletin on controlled atmosphere fur- 
nace. Industrial Heating Equipment 


618. Atmosphere Furnace 

Information on mechanized batch-type 
atmosphere furnaces for gas cyaniding 
gas carburizing, clean hardening or car- 
bon restoration. Dow Furnace 


619. Atmosphere Furnaces 
4-page bulletin on furnaces for harden- 
ing high carbon and high speed tool 
steels. Diagrams, specifications and per- 
formance data. Lindberg Engineering Co 


620. Atmospheres 

12-page bulletin on use of protective 
atmospheres to prevent deterioration of 
metals during various heat treating proc- 
esses. General Electric 


621. Atmospheres 

Bulletin on generator for producing 
pure nitrogen with a controllable hydro- 
gen content. Baker & Co. 


622. Atmospheres 


12-page booklet on design and use of 
special atmospheres for industrial fur- 
naces. Continental Industrial Engineers 


623. Bearings 


20 data sheets give special properties 
and case histories for new Rulon oil-free 
bearing material. Diron Corp. 


624. Bearings 


Chart on chemical, mechanical and 
work characteristics of sintered bronze 
or iron bearing materials. Bound Brook 
Oil-Less Bearing 


625. Beryllium Copper 

4-page data sheet features a section 
detailing the specific methods for heat- 
treating beryllium copper. Engineering 
specifications including physical proper- 
ties and the effect of these properties 
on heat treatment. American Silver Co 


626. 


Beryllium Copper 

6-page booklet 7 on precision strip for 
electronics applications. Table of typical 
mechanical properties of beryllium cop- 
per, phosphor bronze, nickel silver, brass 


gilding metal, chromium copper and 
stainless. Penn Precision Products 


627. Black Oxide Coatings 


8-page booklet on black oxide coatings 
for steel, stainless steel and copper alloys 
Du-Lite 


628. Blast Cleaning 


New 8-page brochure No. 607 on air 
blast cleaning cabinet. Tables give dimen- 
sions and specifications. Pangborn Corp 


629. Blast Cleaning 


Booklet on airless abrasive cleaning of 
shell molded castings for removal of 
sand, scale, discoloration and grinding 
lines. Wheelabrator Corp 


630. Brase 

2)-page pocket-size booklet on brass 
rod mill products. Weight tables, specifi- 
cations and other technical data. Titan 
Metal Mfg. Co. 


631. Brazed Tubing 
la-page data book on brazed tubing 


made from copper coated steel. Bundy 


632. Brazing 

8-page bulletin S-1050 on production 
brazing and soldering. Automatic brazing 
machine. Selas Corp 


633. Brazing 

16-page pocket-sized guide to selective 
fluxing for low temperature silver braz- 
ing. American Platinum 


634. Brazing 


Low Temperature Brazing News, No 
73, gives case histories Handy Harman 


600. Cemented 
Carbides 

“Designing with Kennametal” 
is a new booklet prepared spe 
cifically for design engineers, It 
begins with a discussion of basic 
design principles. The section 
on fastening by brazing dis 


cusses such topics as relieving 


braze strains, shrink brazing cis 
cular parts and shape of brazed 


joints. In addition 


sections on 
cementing, mechanical faste ning 
and finishing are ie luded The 
booklet concludes with a dis 
cussion of typical design prob 
lems and applications. The 44 
page booklet is well illustrated 
and attractive Kennametal Inv 


635. Brazing 


Bulletin 5889 on furnace and induction 
brazing installations and methods Gen 
eral Electric 


636. Brazing Alloys 


Bulletin on application of six types of 
copper and silver brazing alloys. United 
Wire & Supply 


637. Bright Annealing 


6-page bulletin describes furnaces for 
annealing system for nonferrous metals 
Lee Wilson Engineering 


638. Brinell Machine 
Data on semi-automatic Brinel! testing 
machine. Detroit Testing Machine 
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pUZZER 


5. Par. Off 


INDUSTRIAL Gas EQUIPMENT 


NO BLOWER OR wust connect Gas suppiy 
OTHER POWE BUZZER Equipment, a buy-word 
NEEDED since 1911, provides the hottest 


and quickest heating . . . without 
blower or power. Wide range of 
turn down and heat control. You 
con depend on: a BUZZER. 


THERMOCOUPLE WIRE 


Thermo Electric makes and stocks a countless variety of 
thermocouple and extension wires, both solid and stranded 
conductors—for any application, for all conditions. In fact, 
on T-E's shelves are over 1500 different wire combinations of 
advanced insulations, all standard calibrations, and gage 
sizes from 11-40—the widest selection known. Metallic 
armor overbraids of many hi-temp materials provide extra 
mechanical protection and electrical shielding. Whatever 
™ you need, in wire or multi-conductor cables, T-E has it. ] Send for complete 
Prompt delivery. BUZZER Catalog. 


Write for T-E Wire Bulletin 31-WS- H. 


Thermo Electric CHARLES A. HONES, Inc. 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Lid., Brampton, Ont. Uy 126 SO. GRAND BALDWIN, L. N.Y. 


Mfrs. since wit 


* 
Superficial & 
motion! 

- Z "il Thoroughly proven in the field over thé past two 
years, the KENTRALL makes all Superficial Rock- 
well tests (15, 30 and 45 kg. loads), as well as all 
Regular Rockwell tests 
(60, 100 and 150 kg. 
loads). 

Want complete infor- 
Accuracy gvoronteed by individual calibration. mation? Write for Bul- 


Direct reading. No conversion. No calculations. Scales corresponding to letin RS. 


Rockwell “A” 35-75 Scale | Rockwell “15N” 70-95 Scale 
Rockwell “8” 5-100 Scale | Brinell Medium 100-440 Scale 
Rockwell “C” 10-70 Scale | Brinelli Low 50-260 Scale 


Write today for Booklet E1[ 669 |or demonstration in your shop. 
NEWAGE international 
A portable metal hardness testers 


ERNGT PATENT £2536632 MADE INU GA 


This 30 3 in. 


NEWAGE INTERNATIONAL, INC. @ 222 York Road, Jenkintown, Pa. 
DISTRIBUTORS INQUIRIES INVITED 


| over 1500 types 
A\ K | > 
- 
| 
| 
Yi BURNERS FURNACES ( Heat Treating, Melting, Soldering | 
Wd 
| 
Torsion 
Balance 
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USS STEEL IMPROVES THESE PRODUCTS... 


Lower-Cost Dirt. This mammoth coal stripping machine 
scoops out 2000 cu. yds. of overburden an hour, cuts the cost of 
stripping coal that lies under 50 to 80 [t. of overburden. Its 22-ft 
wheel carries eight buckets, each 4 ft. wide, with lips of 244 
inch USS “T-1" Steel. USS “*T-1" Steel has the strength and 
toughness to scrape through shale, rock, mud, and ram into 
ton-and-a-half boulders day in and day out. In addition, it is 
weldable in the field, costs less than other steels that could be 
used—and outlasts them. This wheel excavator was designed 
by United Electric Coal Companies, Chicago, for their own use 


b Moloney Saves A Ton. The size of every 
cy thing had to be reduced on this new, smaller 
Si. than-ever portable transformer designed by 

, Moloney Electric Company, St. Louis, Mis 
sourt. Over a ton of weight was saved in the 
tank alone by building it of %-inch USS 
“T-1" Steel instead of %-inch carbon steel 
The very high strength of this heat-treated 
alloy steel made possible this 25°) saving 
in weight. The excellent weldability of USS 
“T-1" Steel was important, too, because this 
portable transformer is permanently welded 
to the bed of « semi-trailer. This particular 
unit was designed for Oklahoma Gas & Ele 
Shell was fabricated by 
Nooter Corporation, St. Louis 


HOW IT CAN HELP YOU 


USS “T-1" Steel, with its high minimum 
yield strength of 90,000 psi and its mini 
mum tensile strength of 105,000 psi, can 
help you design or build lighter-weight 


tric Corporation 


Heavier Loads, More Production. 
Mack Welding Company, Duluth, 
Minnesota, has used USS “T-1" Steel to 
increase the durability and at the same 
time reduce the weight of its Orange 
Peel Type, Four Tine Pulpwood Grap- 
ples. With these new, lightweight grap 
ples, crane operators can handle in- 
creased payloads with present cranes. 
As a result, production can be increased 
as much as 40 percent 


UNITED STATES STEEL CORPORATION, PITTSBURGH ° 
UNITED STATES STEEL SUPPLY DIVISION, 


Shucks, hay fodder, corn cobs, and grains are 
extremely abrasive when sucked out of a 
hammermill at high speed. And the blades of 
the fan that does the sucking must be able to 
withstand the abrasion and must be weldable 
Myers-Sherman Company, Streator, Illinois, 
manufacturers of industrial hammermills, now 
make these fan blades from USS “T-1" Steel 
and save $7 on fabrication of each fan. USS 
“T-1" Steel provides all the needed durability, 
as well as good weldability 


COLUMBIA-GEWEVA STEEL DIVISION, SAM FRANCISCO 
WAREHOUSE DISTRIBUTORS, COAST TO-COAST 


CONSTRUCTIONAL ALLOY STEEL 


See The United States Steel Hour. It's a full-hour TV program presented every other 
week by United States Steel 


Consult your local newspoper for time and stution 


equipment that will last longer. Its un 
usual toughness can help you design or 
build equipment capable of taking severe 
impact and abuse at sub-zero tempera 
tures. Its excellent weldability can help 
you cut the cost of fabricating high 
strength parts, and to reduce repairs and 
maintenance expense 

Somewhere in your operation, versa 
tile USS “T-1" Steel can help you 
Write, wire, or phone United States 
Steel, Room 5397, Pittsburgh 30, Pa 


TEMMESSEE COAL & (ROM DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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says Joseph Lacey, 
Supt. of Machine Shops 
USS Homestead 


Forgings Division 


It was during the First World War, 38 years ago, that 
Joseph Lacey first toted his lunchbox as an apprentice 
machinist for United States Steel. He is now master 
of industrial machining, and has been entrusted with a 
large crew of machinists, inspectors and other experts 
who make USS Quality Forgings 

Visitors are always intrigued by the great difference 
between the ingot weight and the shipped weight of the 
forging. The picture, for example, shows a power sta- 
tion turbine rotor, one of our specialties. Forgings of this 
type have as much as 65°, metal loss from ingot to 
shipped weight. Where and why did it go? 

The nature of open die press forging on large ingots 
is such that considerable stock must be left on the vari- 
ous diameters of a contour forging. Top and bottom 
“crop” losses at the press, depending on various metal- 
lurgical factors such as ingot size and design, account 
for a considerable percentage of metal loss. However, 
other than “crop” losses, the open die press cannot re 
move large amounts of metal—this must be done in the 
machine shop. 


When the forging arrives at the machine shop, special 
carbide tooling permits large amounts of steel to be 
“hogged off” through the use of high speeds and feeds 
and heavy cuts. This is known in the forging business as 
rough machining—fast removal of large amounts of 
metal. Rough machining is often accomplished in two 
stages—before and after heat treatment for physical 
properties. When specified, large masses of metal are 
removed in the preliminary rough machining operation 
known as “barking.” After heat treatment, the machinist 
must “final rough machine” with sufficient stock allow- 
ance to permit the customer to finish the job to size in 
his machine shop. 

So you can’t skimp on steel if you want a superlative 
job—like a USS Quality Forging. A liberal, non-penny 
pinching approach is needed, and that’s what you get 
from United States Steel. Why not write for a free copy 
of our 32-page booklet that describes USS Quality 
Forgings? Address inquiries and booklet requests to 
United States Steel, Room 5397, 525 William Penn 
Place, Pittsburgh 30, Pa. 


“This forging lost 33 tons along 

fa 


USS QUALITY FORGINGS 


heavy machinery parts . . . carbon, alloy, stainless 


forged steel rolls and back-up roll sleeves 
electrical and water wheel shafts 
specialty forgings of all types 


UNITED STATES STEEL 


BLAST FURNACE downcomer linings being gun-applied with Lumnite concrete at Pittsburgh Works, 
Jones & Laughlin Steel Corp. Inset (left) shows blast furnace downcomer system lined with Lumnite 


Industrial Concrete. 


Protect downcomer systems 
with Industrial Concrete linings 


Abrasion and heat put Lumnite-concrete linings to the 
test in these big blast furnace downcomers. But once 
“shot” into place, Lumnite® gives long-lasting, smooth, 
jointless linings that effectively withstand rugged service 
conditions. If repairs are needed, they can be made 
quickly and easily —because Lumnite-concrete reaches 
service strength within 24 hours. 

Such linings are just one of the many profitable uses 
for Lumnite calcium-aluminate cement in blast fur 
naces. Use it also for Heat-Resistant foundation pads 
in blast furnaces and stoves; Refractory linings in hot 
blast mains, where the easy placement of Lumnite 
concrete simplifies the once intricate job of forming 


Y-intersections; Refractory Concrete insulation for stove 
domes; and for many other jobs where high-temperature 


service up to 2600°F, and durability are needed. 
Keepasupply of Lumnitecementor prepared Lumnite 


base castables on hand for emergency needs. Packaged 
castables containing Lumnite cement and selected 
aggregates assure the right concretes for a wide variety 
of high-temperature applications. Castables are made 


and distributed by leading manufacturers of refractories. 


UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES CORPORATION SUBSIDIARY 


100 PARK aVENUE, NEW w. ¥. 


*"LUMNITE" is the registered trademark of the calcium-aluminate 


cement manufactured by Universal Atlas Cement Company 


Atlas Comorit 
FOR INDUSTRIAL CONCRETES 

REFRACTORY INSULATING OVERNIGHT « CORROSION RES|STANT 


* Minneapolis * New York + yur Wa 


| 
| 
OFFICES: Albany Birmingham * Boston * Chicago * Dayton * Kansas City * Milwaukee 
United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and station 


639. Burners 
New bulletin and data sheet on series 


214 burners give advantag' es, ities, 


640. Burners 


8-page Bulletin SC-1004 on ribbon 
burner describes burners, heating tech- 
niques and gives selection data. Selas 


641. Burners 


Bulletin on  pulsation-type oil- 
burner for annealing furnaces, bak 
ovens, billet heating, heat treati an 
forging furnaces — | many others. Radi- 
ant Products Co. 


642. Calibrating Machine 


Bulletin 115 on calibrating system for 
accurate measurement of mechanical 
forces. Morehouse Machine 


643. Carbon Analyzer 

8-page booklet on equipment for hydro- 
gen and carbon determination in titanium, 
zirconium, iron, steel and heat resisting 
alloys. National Spectrographic Lab 


644. Carbon Brick 

Bulletin on properties, grades, applica- 
tions of carbon and graphite brick for 
handling corrosive chemicals and molten 
metals. National Carbon 


645. Carbon Dioxide Welding 

12-page reprint on  carbon-dioxide 
shielded consumable electrode arc weld- 
ing. Methods of supplying and flow char- 
acteristics of carbon dioxide. Properties of 
weld metal, operating characteristics. Air 
Reduction 


646. Carbonitriding 

Bulletin 241 on gas-fired radiant-tube 
furnace for carbonitriding and other heat 
treating. Lindberg Engineering 


647. Carbonitriding 

Literature on Ni-Carb (carbonitriding) 
treatment for surface hardening. Amer- 
ican Gas Furnace 


648. Castings 

Literature on shell or sand castings of 
ArmaSteel, malleable iron or gray iron, 
Central Foundry Div. 


649. Ceramic Tools 

10-page report on machining steel with 
ceramic tools includes 
tools, deny type tool hol geometry of 
ceramic tools. Norton 


650. Chromate Finishing 

File on chromate conversion coati 
for prevention of corrosion and paint- 
base treatment of nonferrous metals. 
Allied Research Products 


651. Chromium Plating 

New folder gives advantages of new 
additive. Tables of compositions of plat- 
ing solutions. Charts Diomend Alkali 


652. Chromium Stainless 
12-page book on fabrication and use 
of Type 430 stainless steel. Sharon Steel 


653. Cleaner 

Folder gives data on metal cleaners for 
use with water in still-tank or spray- 
washing equipment. Solventol 


654. Cleaners 
New 4-page bulletin on cleaners for 
preparing metallic surfaces for electro- 
pleting. anodizing, painting. Hanson-Van 
inkle-Munning 


655. Cleaning 

44-page booklet, “Some Good Things 
to teow About Metal Cleaning”, dis- 
cusses tank, barrel and machine cleaning, 
pickling, zinc phosphate coating, rust 
prevention and other processes. Oakite 


656. Cleanin 

New 8-page bulletin on cleaning ma- 
chines. Importance of mechanical agita- 
tion in parts cleaning. Magnus Chemical 
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SEE .... 


The new large Combination Type Laboratory Mill (No, 4-085) in 
operation complete with pay-off and take-up reels, dual motor power 
screw down, and force feed lubrication system. Can be used as a two- 
high mill or a four-high mill featuring driven back-up rolls or work 
rolls. Roll sizes 2'/.” x 84” x 8”. Maximum separating force, 500,000 
Ibs. at 100 fpm. 


The Fenn No. 6F Swager and Model 25H Hydraulic Feed in operation, 
Maximum capacity of the GF Swager is 2'4,” diameter for solid stock 

and 4\/,.” for tubing. The hydraulic feed is variable from 0” to “ 
2/,"/second with a return stroke of 12”/second, The feed insures a 
constant gripping force and prevents work rotation. Feed capacities up 

to and including 4” diameter tubing at 500 pounds thrust. 


SEE.... 


The newest Model 4TH Combination Type Turks Head incorporating 
the features of both the Universal and Plain Types. Rolls are adjusted 
to conform to either arrangement. 


WHY 15 A LEADER IN 


RECISION METAL FORMING EQUIPMEN 


THE FENN MANUFACTURING COMPANY 
505 Fenn Road, Newington, Connecticut 
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Carbony! Iron Powders 


These are spherical iron powders—as shown in the surrounding 
photomic rograph. Diameters run from 3 to 20 microns; in some types 
the iron content 16 4 high as 99.6% to 99.9% ... New types have 
recently been developed; there are today 4 total of 10— which may 
be classified as shown in this table. 


| FIRMMESS sort WARD 


(EASY COMPRESSIBLE TO (PRESERVE SPHERICAL SHAPE 
HIGH DENSITIES) UNDER PRESSURE) 


FOR HIGH O FOR HIGH OC 


*C HAS MEDIUM PARTICLE SIZE RANGE, BUT IS HARDER THAN HP. 


Let us send you a 52-page book giving characteristics and applications 
_,, We invite you to call upon our researen facilities and Technical 
Service Department for assistance in developing new applications or 
new products involving the use of any of these powders. We also 
invite inquiries for pow lers whose performance characteristics are 
different from those exhibited by any of our existing types --- Kindly 
address Department 50. 


rom Research, to 
ANTARA. CHEMICALS 


a SALES DIVISION OF GENERAL ANILINE FiLM CORPORATION 
435 HUDSON eTrReer * NEW YORK 14. N 
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657. Cleaning 
New 8-page booklet on wetting agents, 
detergents, emulsifiers. E. F. Houghton 


658. Cleaning Solvent 
New 4-page folder on detergent-action 


safety solvent. Uses, advantages. Turco 
Products 


659. Coatings 
4-page bulletin on how pure metallized 
zinc or aluminum coatings prevent cor- 


rosion. Typical applications. Metallizing 
Engineering Co 


660. Cold Finished Steel 

16-page booklet on 10 grades of cold 
finish steels. Analysis, machinability, 
heat treatment, wear resistance. Jones “& 
Laughlin 


661. Combustion Control 

20-page booklet on combustion of 
various fuels and portable instrument to 
measure content of oxygen and combus- 
tibles. Cities Service Oi 


662. Compressors 

12-page data book 107-D gives engi- 
neering information on characteristics of 
turbo-compressors. 18 types of application 
described. Spencer Turbine 


663. Continuous Casting 

24-page book, “Better by the Mile”, 
describes how the Rossi continuous cast- 
ing machine works. History of continu- 
ous casting. Scovill Mfg 


664. Controlled Atmospheres 

Bulletin on Dewpointer for reading of 
atmosphere in field and laboratory. 
Readily portable, rating on a.c. or 
enclosed battery. IMinois Festing Labs. 


665. Controllers 

16-page educational bulletin No. 9 gives 
data, operation diagrams, schematic 
drawings of capacitrols. Wheelco 


666. Controllers 

80-page catalog 8305 on nonindicating 
electric, electronic and pneumatic con- 
trollers for temperature, pressure and 
humidity. Minneapolis-Honeywell 


667. Controllers 

12-page booklet on temperature con- 
trols and special purpose controllers. 
Operation, design, installation. Assembly 
Products, Inc 


668. Coppe r Alloys 
40-page book on eleven copper alloys. 
Properties, cleaning, annealing. Seymour 


669. Copper Alloys 

24-page manual on alloys in rod form. 
Typical parts. Specifications covering 
alloys described ueller Brass 


670. Corrosion Prevention 

Full technical details on Turcoat 4178 
aluminum conversion coating that stops 
corrosion of aluminum, improves paint 
adhesion and provides an ornamental 
finish. Turco Products 


671. Corrosion Resistance 

20-page bulletin on copper alloys for 
corrosion resistance. Table gives applica- 
bility in 150 media. Ampco 


672. Creep Testers 
Data file lists 8 models, gives salient 
features, and illustrates them and uses 


Areweld Mfg 
673. Creep Testing 


Bulletin 4420 describes long-time creep 
test machines, creep-rupture machines 
and relaxation machines. Baldwin-Lima- 
Hamilton 


674. Crystal Models 

Folder describes unique kit for con- 
structing crystal medal Harshaw 
675. Cut-Off Wheels 


36-page revised manual on cut-off ma- 
chines and abrasive wheels. Norton Co. 
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ARWOOD Investment Casting may 
be the answer to your design problems when ferrous or non- 
ferrous parts or components must be of intricate shape and 


unusual contour, of metals difficult or impossible to machine. 


Problems like configuration, alloy selection, tolerances, sur- 
face finish and inspection standards affect production cost 


.. Choose ARWOOD for 


design assistance and production efficiency. 


and performance. Choose wisely . 


For complete information on Precision Investment Casting. 


write TODAY. 


ARWOOD PRECISION CASTING CORP. 
319 West 44th Street, New York 36, N. Y. 


PLANTS: Brooklyn, N. Y.—Groton, Conn.—Tilton, W. H.—Los Angeles, Calif, 
“PIONEERS IN INVESTMENT CASTING” 
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these BEST BUY Lempco 


press prices with prices of 
other producers: 


Lempco 
Model No.| 25M 50M 75M 100M | 150M 
Rated 
Tonnage 25 50 75 100 150 
Press 
Operation MANUALLY OPERATED 
BA *LEMPCO| $315 | $440 | $550 | $1140] $1200 
Competitor 
370 6310 679b (xX) 1405 


— 375 515 645 1430 | 1650 
565a 1365 


386 591 788 1541 (xX) 
£ | Lempeo Model 50-E, 50-Ton Electrically Operated Hydraulic Press 
Model No. | 25 E-2 |50 E-2 | 75 E-2 | 100 E-2 |I50 E-2 
Rated Lempco 
| Tonnage 25 50 75 100 150 __| Model No.| 25 E-7| 50 E-7 | 75 E-7 | 100 E-7|150 E-7 
Press Rated 
Operation 2H.P.PUMP UNIT Tonnage 25 50 75 100 150 
*LEMPCO | $825 $875 $1050 | $1720 | $1920] Press 
Competitor Operation 7-1/2 H.P. PUMP UNIT 
(x) (x) (xX) (Xx) (X) *LEMPCO | $1150] $1200 | $1380 | $2050) $2250 
“B" 1430 1430 1650 (X) 2640 {Competitor 
*Prices effective April 15,1956 . . . F.O.B. Lempco Plant, 
Bedford, Ohio . . . Prices subject to change without notice. D 1375¢ 1414 1623 2402 (X) 


NOTE: SEE US AT THE METAL SHOW 


HYDRAULIC PRESS PRICE COMPARISONS ARE FOR EQUAL OR CLOSELY SIMILAR 
SPECIFICATIONS. (X)—No Model Listed; a—60-Ton Listed; b—80-Ton Listed; 
c—30-Ton Listed. Entries Indicate Nearest Reasonably Equal Specification Known 
to be Offered. Prices and Specifications are Effective, to the Best of Our assim 
on or about April 15, 1956. 


DISTRIBUTORS WANTED 


5490 DUNHAM ROAD e¢ BEDFORD, CHIO © TELEPHONE: MONTROSE 2-2400 © TELETYPE: MAPLE HEIGHTS, 0.123 
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676. Cutting Oil 

Bulletin 39 on transparent cutting oil 
which is ay for use on a wide 
variety of steels. Sun Oil Co. 


677. Cutting Tools 

36-page booklet analyzes and conipares 
carbon, high speed, cast alloy and carbide 
tool materials. Allegheny Ludlum 


678. Cyaniding 

Production pot cyaniding with mechan- 
ical dump and load is described in the 
April issue of Metal Minutes. Sunbeam 


679. Decarburization 


8-page booklet on effects of decarburi- 
zation on tool steels tells what it is and 
what can be done about it. Carpenter 


Steel 
680. Descaling 
24-page book, “Handling Metallic 


Sodium” with special reference to sodium 
hydride descaling. U.S. Ind. Chem. 


681. 

16-page bulletin on how Rotoblast 
descaling machine rates, outstanding 
features, examples of its use. Pangborn 


682. Descaling Process 

8-page bulletin on sodium hydride 
descaling process for ferrous and non- 
ferrous metals. DuPont 


683. Descaling Stainless Steel 

Bulletin 25 on descaling stainless steel 
and other metals in molten salt. Hooker 
Electrochemical 


684. Degreasing 

34-page booklet on vapor degreasing. 
Design, installation, operation and main- 
tenance of equipment. Circo Equipment 


685. Diamond Polishing 

8-page booklet on metallographic pol- 
ishing with diamond abrasive and_ its 
advantages over silicon carbides. Elgin 
National Watch Co. 


686. Die Casting 


New illustrated catalog on complete 
line of die casting machines. Kur 
Machine 


687. Die Sets 


Catalog shows complete line of ball 
bearing die sets. Lempco Products 


688. Electric Furnace 


Bulletin on box-type, pre-heat and 
hardening furnace with automatic atmos- 


phere contamination control. Pacific 
Scientific 

689. Electric Furnaces 
Brochure on electric heat treating 


melting, metallurgical tube, research and 
sintering furnaces. Pereny Equipment 


690. Electric Furnaces 


Bulletin 441 on box-type electric fur- 
naces diagrams and describes the fur- 
naces and lists specifications. Hevi Duty 
Electric Co 


691. Electric Melting 


Bulletin 527 on compact are furnace 
Melt time and power consumption for 
four alloys. Detroit Electric Furnace 


692. Electrocoated Wire 


8-page bulletin on new wire materials 

Nickelply and Brassply, electrocoated 
steel wire. How it may be formed, bent 
and twisted without breaking the coating. 
National Standard 


693. Electrodes 


16-page catalog of complete line of 
spectroscopic electrodes and powders 37 
special grade preformed electrodes illus- 
trated and described. National Carbon 


694. Electrodes 

Folder describes two electrodes recom- 
mended for welding cast iron. Metal & 
Thermit 
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695. Electrodes 

4-page bulletin describes characteristics, 
preperties and sizes of five grades of 
ronze electrodes. Ampco Metal 


696. Electrolytic Metals 
New 4-page folder on analysis 
specifications of electrolytic 
and manganese. Uses and 
Electro Metallurgical Co 


697. Electron Microsco 

20-page brochure describes in detail 
ten case histories in which the electron 
microscope has been at work solving 
problems of development and control in 
industrial laboratories. RCA 


698. Electron Tubes 

Catalog lists 67 types of electron tubes, 
describes them, gives general character- 
istics and maximum ratings. Machlett 


699. Extruded Products 

6-page folder covering extruded prod- 
ucts. iagrams of Ugine-Sejournet hot 
extrusion process. Alloys which may be 
successfully extruded. Babcock & Wil- 
cor 


700. Ferro-Alloys 


32-page book tells how ferro-alloys are 
made and how they are used lectro 
Metallurgical Co. 


701. Filters 


32-page booklet on filters, mixers, 
pumps and tanks for liquid processing. 
Alsop Engineering 


702. Firebrick 

28-page bulletin R-34 on properties and 
characteristics of 5 kinds of firebrick 
Typical Tables of brick 
quantities for arches of different sizes 
and shapes. Babcock & Wilcox, Refrac- 
tories Div. 


703. Flame Hardening 

2-page booklet on precision flame 
hardening machine with electronic con- 
trol. Details of operation and applications 
Cincinnati Milling Machine 


704. Flow Meters 
Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng’g 


705. Fluoroscopy 

12-page booklet on fluoroscopy for non- 
destructive internal inspection. Explains 
image amplifier. Westinghouse Electric, 
Industrial X-Ray Dept 


706. Forging Hammers 
24-page brochure describes construction 


and use of steam drop hammers. Erie 
Foundry 


707. Forging Machinery 

32-page book No. 165 on design of dies 
for upsetting forging machines also in- 
cludes machines, representative parts, 
tables of decimal equivalents and areas of 
circles. Ajax Mfg. Co. 


708. Forgings 

Handsome 32-page brochure on large 
forgings for turbine shafts, rotors, drop 
hammer anvils, rolls. U.S. Steel 
709. Forgings 

94-page book on die blocks and heavy- 
duty forgings. 20 pages of tables. A 
Finkl & Sons 
710. Forgings 


8-page booklet, “What Is a Forging?”, 
on how forging idea originated and grew, 


and 
chromium 
properties 


how forgings are made and importance of 
forgings in modern products. op Forg- 
ing Assoc. 

711. Forming 


86-page book on equipment and process 
of cold roll-forming Wide sheets, narrow 
trim, tubular shapes, curving, 
tooling needed. Yoder 


712. Forming 
Contract forming catalc 
contract facilities. Draw 


coiling, 


on complete 
orming equip- 


MARTINDALE 


ROTARY BURS AND FILES 
CARBIDE and H.S. STEEL 


For the toughest metal-cutting jobs, for 
cutting abrasive materials and metals too 
herd tor High-Speed steel tools, Martindale 
Carbide Burs are the answer. They are pre- 
cision ground from solid carbide and each 
tooth lapped to provide cooler cutting and 
longer life 

Above are 8 representative shapes, avail 
able in all sizes from 3/32” to |” diameter 
Priced low, these tools can cut production 
corts on jobs where High-Speed tools are not 


adequate. 


Martindale hand cut Rotary Files and mill- 
cut Rotary Burs [illustrated above) are made 
of High-Speed steel in our own factory, Uni 
form hardness, toughness, and tool life are 
assured by heat-treating in electric furnaces 
on which temperatures are controlled by 
electric eyes. 

Over 200 sizes and shapes (75,000 pieces 
total) are carried in stock for immediate 
shipment. 


MOTOR-FLEX UNITS 


Martindale Motor 
Flex Units are 
made in 7 Models 
— 24 Combina- 
tions. They very 
from 1/10 to '/2 
with various 
motor speeds. 
Available in bench, 
pedestal or over 
head suspension 
types. 

Complete line of attachments 

for burring, sanding, grinding, 
wire-brushing, polishing, etc. 


Send for new 64-page catalog No. 30 cover- 
ing these and many other items for mainte- 
nance, safety and production. 


See Our Exhibits at 
IRON AND STEEL EXPOSITION 
Cleveland, Sept. 24-28, Booth 12! 
NATIONAL METAL EXPOSITION AND CONGRESS 
Cleveland, Oct. 6-12, Booth 1212 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue. Cleveland 7, Otte 


dst 


This is the trade 

mark of Brochu 

and Hass of 

Grand Rapids, Michi- 

gan—one of the more successful man- 
ufacturers in the field of forming and 
assembling stampings in steel, brass 
and aluminum for automotive, house- 
hold appliance and specialty hard- 


ware manufacturers. 


These two complete reference 
manuals for low temperature sil- 
ver brazing and fluxing are avail- 
able upon request. Send for either 


BURDETT OXYGEN COMPANY 
CLEVELAND + CINCINNATI 
COLUMBUS + AKRON + DAYTON 


YOUNGSTOWN + MANSFIELD + FINDLAY 


MAPES & SPROWL STEEL COMPANY 
UNION, NEW JERSEY - 
EAGLE METALS COMPANY 

SEATTLE, WASH. + PORTLAND, ORE. 
SPOKANE, WASH. 


THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY RAILROAD AVENUE - 


THE 


NEW YORK CITY 


or technical assistance. 


SiLVALOY 
OLIVER H. VAN HORN CO., INC. 
NEW ORLEANS, LOUISIANA 

FORT WORTH, TEXAS + HOUSTON, TEXAS 


NOTTINGHAM STEEL COMPANY 
CLEVELAND, OHIO 


EDGCOMB STEEL OF NEW ENGLAND, INC. 
MILFORD, CONNECTICUT 
NASHUA, NEW HAMPSHIRE 


An efficient production schedule such as Brochu and Hass devel- 
oped for this stamped oil reservoir assembly (an important com- 
ponent of an automotive hydraulic pump system) depends upon 
good, consistent performance of equipment, flux and brazing alloy. 

After much experimentation, Brochu and Hass selected Silvaloy 
preformed silver brazing alloy rings and APW Black Flux “to 
insure perfect, strong joints and to avoid ‘leakers’ and costly re- 
brazing.” With these materials, their specially built machine is 
capable of completing 300 to 400 units per hour. 

Silvaloy Brazing Alloys and APW Fluxes are helping to speed 
production, lower costs and improve brazing results in many 
fields. Call the Silvaloy Distributor in your area for information 


EDGCOMB STEEL COMPANY 
PHILADELPHIA, PA. CHARLOTTE,N.C. 
BALTIMORE, MD. + YORK, PA. 
KNOXVILLE, TENN. 


PACIFIC METALS COMPANY LTD. 
SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH 

LOS ANGELES, CALIFORNIA 
SAN DIEGO, CALIFORNIA 


NEWARK 5, NEW JERSEY 


(AN INDUGFTRIE SF) 


DisSTtTRIiBuToRs 


STEEL SALES CORPORATION 

CHICAGO, ILL. + MINNEAPOLIS, MINN. 
INDIANAPOLIS, IND. + KANSAS 

CITY, MO. + GRAND RAPIDS, MICH. 
DETROIT, MICH. + ST. LOUIS, MO. 
MILWAUKEE, WIS 


LICENSED CANADIAN MANUFACTURER 
BAKER PLATINUM OF CANADA, LTD. 
TORONTO + MONTREAL 
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ment and conventional equipment. Cyril 
Bath Co. 


713. Furnace Belts 

New 42-page booklet on alloy steel 
belts for continuous high-temperature 
furnaces. Belt selection guide Wickwire 
Spencer Steel Div 

714. Furnace Charging 

12-page brochure on eight models of 
charging machines for heating and melt- 
ing furnaces. Salem-Brosius 


- J 
715. Furnace Supplies 
8-page catalog on accessories to melting 
furnaces including linings, silicon-carbide 
base blocks, burners, blowers, pots 
so on. Lindberg Engineering 


716. Furnaces 

44-page Catalog 112, features furnaces 
for hardening, tempering, carbonitriding, 
forge heating, sintering, annealing and 
tool heat treating. C. 1. Hayes 


717. Furnaces 

Bulletin 435 on furnaces for tool room, 
experimental or small batch production 
Gas, oil, electric. Muffle or direct heated 
W. S. Rockwell 


718. Furnaces 
New catalog on standard and special 


furnaces and ovens to 3000°F. L & L 
Mfg. Co 


719. Furnaces 

Brochures on pot furnaces, nitriding, 
austempering, and martempering and salt 
baths. A. F. Holden 


720. Furnaces 

Bulletin on electric heat treating fur- 
naces describes five series and accessories 
Lucifer Furnaces 
721. Furnaces 


Data on custom-built furnaces. Indus- 
trial Furnace Div., Martin Mfg. Co. 


722. Furnaces 

Bulletin describes 18 electric furnaces 
for research and small-scale production, 
with operating temperatures to 3000° F 
Harper Electric Furnace 


723. Furnaces 
New vacuum furnace bulletin. National 
Research Corp 


724. Furnaces 
High-temperature furnaces for tem- 


ge up to 2000° F. are described in 
yulletin. Carl-Mayer Corp 


725. Furnaces, Heat Treating 
12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electrically 


heated. Electric Furnace Co. 
726. Gamma Radiography 
l6-page booklet on gamma _ isotope 


radiography includes isotopes used, uses, 
equipment. Budd Co. 


727. Gamma Ray Sources 
24-page booklet on portable gamma ra 
projectors, using cobalt 60, cesium 
iridium 192. Operation and construction 
features. Metal & Thermit Corp. 


728. Gas Purifiers 

Folder on 6 gas purifiers and indicators 
for the catalytic purification, hydrogena- 
tion and oxidation of gases. Baker & Co. 


729. Gear Tester 


New bulletins on testing machines for 
roll testing of spur, worm, spiral and 
bevel gears. Geo. Scherr Co. 


730. Gold Plating 
Folder on salts for bright gold plating 
Equipment needed. Sel-Rerx 


731. Graphite 

20-page brochure on significance of 
graphite as electrodes, anodes, molds and 
specialties in electrometallurgy and elec- 
trochemistry. Great Lakes Carbon 
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732. Hard Surfacing 

40-page hard facing manual tells what 
metals can be hard faced, how to select 
right hard facing material, lists step-by- 
step procedures and industrial applica- 
tions. Haynes Stellite 


733. Hardening Tool Steels 

4-page bulletin on complete line of 
hydryzing furnaces. Diagrams, specifica 
tions and performance Sata on preheat 
and high speed furnaces. Lindberg Engi- 
neering 


734. 


Hardness Conversion 

Tables 

Celluloid card, 2% x 4% in., gives ap- 
proximate relationship between Brinel! 
DPH (Vickers), Rockwell and Shore 
Scleroscope hardness values and corre- 
sponding tensile strengths of steels. In 
ternational Nickel 


735. Hardness Numbers 

Pocket-size table of Brinell hardness 
numbers incorporating other tabular in 
formation. Steel City Testing 


736. Hardness Tester 

Bulletin on Brinell tester with test 
head for deep and offset testing. King 
Tester Co. 


737. Hardness Tester 

Bulletin on Impressor portable hard- 
ness tester for aluminum, aluminum 
alloys and soft metals. Barber-Colman 


738. Hardness Tester 

Data on hardness testing scleroscope 
with equivalent Brinell and Rockwell 
C numbers. Shore Instrument 


739. Hardness Tester 

Bulletin on Wolpert-Gries Micro-Reflex 
hardness tester for loads from 10 to 3000 
gz. Gries Industries, Inc 


740. Hardness Testers 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


741. Hardness Testers 

20-page bulletin on models, applications 
and how to use superficial hardness 
testers. Wilson Mechanical Instrument 


742. Hardness Testers 

Folder on portable hardness testers for 
testing of various sizes, shapes and types 
of metal. Newage International 


743. Heat Resistant Alloy 
10-page article on how to get best serv- 
ice out of standard grades of heat resist 


ing alloys by proper selection. Rolled 
Alloys 

744. Heat Resistant Castings 
16-page bulletin on design, foundry 


practice and applications 


745. Heat Treating 

20-page catalog on the Homocarb 
method with Microcarb atmosphere con- 
trol for heat treatment of steel. Leeds « 
Northrup 


746. Heat Treating 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros. 


747. Heat Treating 

New edition of 73-page vest pocket data 
book on heat treating. Charts, tables 
diagrams and factual data. Sunbeam Corp 


748. Heat Treating 

Loose leaf data sheets on heat treating 
oils, salts, carburizing compounds. Park 
Chemical 


Electro-Alloys 


short run 
stampings 


We'll be there! At Booth No. 
1240, we'll be displaying some 
of the stampings .. in all 
shapes ... from all materials 
... that we have had the pleas- 
ure to produce the past year. 


We are looking forward to 
the National Metal Exposition, 
October 8-12 at the Public 
Auditorium, Cleveland, Ohio 
where we can make new friends 
and renew old acquaintances. 


Specialists in short run 
stampings ...in any shape... 
from any material 


15287 Miles Ave . Cleveland 28. 
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any material 


ARMAS TEEL, 


« of modern 
tallurgy 


ARMASTEEL is a versatile pearlitic 

malleable iron developed and produced 

by Central Foundry Division that combines the 
advantages of both castings and forgings. Its amazing 
strength, its resistance to wear and its machinability 
characteristics are equal to—and in some respects 
superior to—many steels 


Automotive engineers are specifying ARMASTEEL castings 
for an ever-increasing number of the hardest-working 
components of present-day cars. Crankshaft sprockets, 
planet gear carriers, and even the all-important 
crankshaft are now being cast of ARMASTEEL And 
because of their ease in large quantity production, 

their uniform closeness to final dimensions, and their 
excellent finishing qualities, ARMASTEEL castings are 
reducing manufacturers’ costs and thus further 
contributing to America’s progress and growth 


Write today for complete information 
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749. Heat Treating 


16-page booklet on cost accounting for 
heat treating. Metal Treating Institute 


750. Heat Treating 
Bulletin describes baskets, crates, trays, 
furnace parts for heat treating. Stanwood 


751. Heat Treating Ammonia 

24-page “Guide for Use of Anhydrous 
Ammonia” describes heat treating and 
other metallurgical uses. Nitrogen Div. 


752. Heat Treating Belts 
Catalog of conveyor belts and data for 


their desi application and selection. 
Ashworth Bros. 


753. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


754. Heat Treating Fixtures 

32-page Catalog G-10 covers heat and 
corrosion resistant fabricated alloy prod- 
ucts. Includes furnace muffies, trays, fix- 
tures, retorts, pit-type furnace equip- 
ment, salt bath equipment, pickling and 
plating equipment. Rolock, Inc. 


755. Heat Treating Fixtures 
12-page bulletin on wire mesh baskets 
for heat treating and plating. Wiretex 


756. Heat Treating Fixtures 
Folder on carburizing boxes, trays, 
heat treat fixtures and baskets. Misco 


757. Heat Treating Furnaces 

32-page catalog on high-speed gas fur- 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charles A. Hones 


758. Heat Treating Furnaces 

12-page booklet on various heat treat- 
ing furnaces contains chronology of ad- 
vances. Holcroft 


759. Heat Treating Pots 
Bulletin 110 gives data on sizes and 


shapes of cast nickel-chromium solution 
pots. Fahralloy 


760. Heat Treating Supplies 

Data sheets on carburizing, hardening, 
tempering, nitriding salts, metal cleanin 
and rust prevention materials. Heatba 
Corp. 


761. Heating Elements 

24-page booklet on elements for electric 
furnaces and kilns includes technical data, 
uses, physical and electrical specifications. 
Norton 


762. Heating Elements 

2%A-page Bulletin H on electric heating 
elements. Includes extensive tabular data 
on physical and electrical specifications 
for various sizes. Globar Div. 


763. Heliare Welding 

Pocket-sized folder contains current 
ranges and sizes for electrodes with 
table on current and number of passes 
required to weld various metals. Linde 


764. High Alloy Castings 

16-page bulletin, No. 3354-G, gives engi- 
neering data concerning castings used oe 
resisting high temperatures, corrosion 
and abrasion. Duraloy Co. 


765. High-Alloy Fabrication 
4-page bulletin on high-alloy assemblies 
for chemical, petroleum, food, petro- 
chemical, pharmaceutical and other 
process industries. General Alloys 


766. High-Strength Bronze 
12-page booklet on telnic bronze with 
high strength, high hardness, good ma- 


chinability, age hardenability, corrosion 
resistance. Chase Brass 


767. High Speed Steel 


Folder on Electrite Double Six M-2 XL 
tungsten-molybdenum high speed steel 
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containing alloy sulphides for improved 
machinability and increased tool life. 
Latrobe Steel Co. 


768. High-Strength Steel 
48-page book on T-1 steel, its properties 
and applications. U.S. Steel 


769. High-Strength Steels 
48-page booklet on applications of 
seven nickel-copper high-strength low- 
alloy steels. International Nickel Co. 


770. High-Strength Steel 

66-page catalog on Mayari*R steel. 
Applications which take advantage of its 
wear and corrosion resistance. Bethlehem 
Steel 


771. High-Temperature Alloy 
14-page bulletin on Udimet 500 gives 
composition, heat treatment, machina- 
bility, hot working characteristics and 
properties. Utica Drop Forge and Tool 


772. High-Temperature 
Castings 
16-page manual on heat and corrosion 
resisting castings. Principles of alloy 
composition, their properties and limita- 
tions, stabilizing influences and heat 
treatment. Michigan-Standard Alloy Cast- 
ing Co. 
773. High-Temperature Steels 
87-page book on factors affecting high- 
temperature properties. 45 pages of data 


on tensile, creep and rupture properties 
of 21 high-temperature steels. U.S. Steel 


774. High-Tensile Steel 


Bulletin on nickel-copper steel of low- 


alloy, high-strength type. Youngstown 
Sheet a Tube 
775. Identifying Stainless 


Cardboard chart outlining systematic 
method for rapid identification of un- 
known or mixed stocks of stainless steels. 
Carpenter Steel 


776. Immersion Heating 

4-page bulletin H-11 on correct selec- 
tion, sizing and installation of equipment 
for immersion heating. Eclipse Vad Eng. 


777. Induction Heaters 

8-page bulletin on new electronic in- 
duction heaters. Specifications for four 
models. Special features. General Electric 


778. Induction Heaters 

Bulletin on low-frequency induction 
heating describes units for brass, copper, 
titanium, steel, forgings, light metal ex- 
trusion presses. Magnethermic 


779. Induction Heating 

60-page catalog tells of reduced costs 
and increased speed of production on 
hardening, brazing, annealing, forging or 
melting jobs. Ohio Crankshaft 


780. Induction Heating 

12-page booklet B-6519 on equipment 
for induction heating for forging, harden- 
ing, annealing and metal joining. West- 
inghouse Electric 


781. Induction Melting 

16-page booklet 14-B on high-frequency 
converter type furnaces for induction 
heating and melting of ferrous and non- 
ferrous metals. Ajar Electrothermic 


782. Induction Melting 

8-page reprint R-530 on recent develop- 
ment of the coreless line frequency in- 
duction melting furnace in European 
foundries. Ajax Engineering 


783. Industrial Heating 
New booklet on process heating oper- 
ations for light metals. Michigan Oven Co. 


784. Industrial Ovens 

New %36-page catalog shows range of 
ovens designed for various uses such as 
machine tool finishing, paint baking and 
others. Kirk & Blum 


Alloy Strip in 
Precision Sizes meets 
New Design Needs... 


From 0.0005 in, to 0.040 in. 
thick and 0.090 to 6 in. wide, 
these alloys are available as 
special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulletin 7 
TODAY. 


SALES OFFICES 
New York 
H.G.WILLIAMS 
Rameaey, N. J 


Phitadeiphia 
Jd A. RHODES 
Upper Darby, Pa. 


Boston St. Lewis 

F.G. STROKE J A. CROWE 
Cleveland 

L.D. ALSPACH 


Houston 
Chicege RANDOLPH 
R.A. BURKETT SALES CO 


les 
KRUSEN WIRE & STEEL CO. 


WAREHOUSES 


New York 
BERYLLIUM COPPER SUPPLY CO. 
Little Falls, New Jereey 


Chic 
PRECISION STEEL WAREHOUSE INC, 
Les Angeles 


KAUSEN WIRE & STEEL CO. 
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LOT after LOT after LOT! 


You con sere the difference, 
« 


Uniformity is a much used . . . and often abused . . . word. Nevertheless, uniformity in 
Brass Mill Products is a matter of dollars-and-cents importance to you as a fabricator. 


That is why Scovill stresses metal SOUNDNESS and UNIFORMITY through every step in production. 


The constant drive for inherently sounder, more uniform metal spurred Scovill’s pioneer introduction 
of full-scale continuous casting in the brass industry. Advanced, precision-controlled cold-rolling and annealing 
cycles . . . a forward-looking metals research program . . . all contribute to maintenance of the same ideal. 


Scovill brass fabricating customers see the difference . . . in adherence to 
close-tolerance specifications, order after order, lot after lot. You, in turn, can SELL the difference 
in the superior uniform quality of your own products. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 


MILL PRODUCTS 


BRASS « BRONZE + NICKEL SILVER + ALUMINUM 
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785. Inspection 
New 12-page booklet on magnetic 
— inspection, fluorescent penetrant, 
esscoat and other forms of nondestruc- 
tive inspection. Magnaflux Corp. 


786. Instrument Panels 
New 16-page booklet gives specifications 


of instrument and control Wiring 
and tubing iMustrated. Bailey Meter Co. 


age bulletin containing series of 

oud s en inductronic instruments. Per- 
formance, applications and ranges of sen- 
sitivity of amplifier and its accessories. 
Weston Electrical Instrument 
788. Instruments 

Folder gives examples of custom-made 
instrument cubicles and panels. Minne- 
apolis-Honeywell Regulator 


789. Investment Casting 


i2-page brechure on the process, 
whieh may be cast, telerances, assembly 
savings. Investment Casting Co. 


790. Powders 
32-page book on design and powder 


e for iron powders. Tables, 
properties. Antara Products 
© 
791. Laboratory Equipment 
4-page catalog on Photoprocessor for 
processing all research and analytical 


Instruments 


phetographic emulsions. Features and 
advantages. Jarrell-Ash 
792. Laboratory Equipment 


20-page catalog of apparatus for chrom- 
ategraphy and electrophoresis including 
balances, colorimeter spec- 
trophotometers. Harshaw Scientific. 


793. Laboratory Furnaces 
Folder describes and illustrates tubular 

furnace for use in tensile testing, and 

control panels. Marshall Products 


794. Laboratory Furnace 

Bulletin 1016 on single and dual tube 
furnaces for combustion analysis. Sentry 
795. Leaded Steel 


8-page booklet on production of lead 
treated steels, their advantages and case 
histories of their use. Copperweld Steel 


796. Leak Stoppe 


Data on teflon seal | ged leak stopping and 
revention of future leaks. Tru-Seal Div, 
lick-Reedy Corp. 


797. Low-Alloy Steel 


60-page book on high-strength low- 


alloy steel, properties, fabrication and 

uses. U.S. Steel 

798. Low-Temperature 
Properties 


48-page bibliography of characteristics 
of steels at low temperature covers 1904 
to June 1953. Inco 


799. Lubricant 

Bulletin 103A on fringe area ;lubrica- 
tion with molybdenum disulfide lubri- 
cants for extreme bearing pre ssures and 
all temperatures. Alpha 


orp. 

800. Lubricant 

Bulletin 425 en colloidal dispersions 
for use in metal casting. Best formulas 


for achieving high lubricity and wetting 
action. Acheson Colloids 
801. Lubricants 

8-page booklet on colloidal greases, 


forging compounds, hydraulic concentrate 
and others. Grafo Colloids 


802. Machining Copper 

32-page booklet gives cutting speeds, 
feeds, rakes, clearances for more than 
40 copper alloys. American Brass 
803. Machining Magnesium 


64-page book discusses the various 
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machini 


operations, machinability, 
coolants macal 


or magnesium. Dow 


804. Machining Stainless 


16-page booklet on drilling, tapping, 
threading, turnin broaching, milling 


reaming. Machina pility tables. Cutting 
speed tables. Crucible 


805. Magnesium 


42-page booklet on wrought forms of 


magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 

806. Magnesium Alloys 
Loose-leaf folder of data and tables 


on chemical vecifications, properties, ex- 
trusion, machining operations. Brooks 
and 


esium Extrusions 
= ulletin gives values of moment 
of inertia, section modulus and radius of 
gyration of bars, tubing, angles, channels, 
tees, zees and other sections. Dow 
Chemical 


808. Magnesium-Zirconium 
W-page —— on an investigation of 
zirconium chloride, zirconium fluoride, 
40% zirconium-magnesium material for 
making magnesium zirconium alloys 
Titanium Alloy Mfg. Div. 


809. Malleable Castings 


Continuing series of information bul- 


letins covering latest techniques and 
practices in modern malleable casting 
Malleable Founders’ Society 


810. Metal Cutting 

64-page anes No. 29 gives prices and 
describes complete line of rotary files 
burrs, metalworking saws and other 
products. Martindale Electric 


Bulletin deseribes the Kentron micro- 


Microhardness Tester 


hardness tester. Torsion Balance Co. 


812. Microse 
22-page catalog 
featuring ball 
throughout the 
low-position fine 


escribes microscopes 
bearings and rollers 
focusing system and a 
adjustment, providing 


comfortable operation. Bausc Lomb 
813. Microscopes 
Catalog om metallograph and several 


models of microscopes. United Scientific 


814. Microsco 
New brochure SB ° 


oscopic microscope 


815. Molybdenum 

24-page booklet gives physical and 
chemical property data on molybdenum 
powders, wire, alloys. Sylvania Electric 


816. Mo-Fe Castings 

Bulletins 1 and 2 on molybdenum iron 
castings give advantages of molybdenum 
in these castings. Climax Molybdenum 


817. Nickel Alloy 


12-page booklet on Hastelloy Alloy 
R-235, vacuum-melted wrought alloy con- 


taining aluminum and titanium Haynes 
Stellite Co 


818. Nickel Alloys 
Wall chart gives engineerin 
of nickel alloy wire, rod and strip, In- 
cludes Monel, Inconel, Incoloy and 
nickel-clad copper. Alloy Metal Wire Co 


819. Nickel Chromium Steels 
8-page bulletin with 28 charts on com- 
position, heat treatment, transformation 


on Cycloptic stere- 
American Optical 


properties 


As one of the originators and leading suppliers of all-sheet alloy 
heat-treating equipment, The Pressed Steel Co. offers you « wealth 
of production experience. You will find the PSC Catalog « help 


ful standard reference on equipment for 


and all styles of boxes, fixtures, etc. 


HEAT-TREAT CATALOG 54 


Welded Alloy Furnace Tubes and Fixtures for Every Use 


every 
purpose radiant furnace tubes, annealing covers, retorts 


We invite your inquiries. 


THE PRESSED STEEL CO. - Wilkes-Barre, Pa. 
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New Rokide* Coatings 
Resist Heat and Abrasion 


Rokide spray coatings help solve many 
high temperature and wear problems 


ITH the rapid increase in 

modern high temperature appli- 
cations there has been a correspond- 
ing increase in demands for resistant 
materials. Norton ROKIDE spray coat- 
ings are meeting such demands with 
great success. These hard, adherent 
crystalline refractory oxides offer 
many important advantages. For ex- 
ample: 


They are both thermally and electri- 
cally insulating . . . Their hardness, 
chemical inertness and stability in com- 
bustion temperatures provide high re- 
sistance lo excessive heat, abrasion, ero- 
sion and corrosion. Their high melting 
points and low thermal conductivities 
reduce the temperatures of the underly- 
ing materials and permit higher operat- 
ing temperatures. 


ROKIDE Coatings vs. 
Stainless Steel 

Analyses of Norton ROKIDE spray 
coatings and of stainless steel reveal 
interesting comparisons, While less 
dense than the bare steel, the ROKIDE 
coatings are very much harder, have 
considerably higher melting points 
and are very much lower in thermal 
conductivity and thermal expansion. 


Proof 

There are three Norton ROKIDE 
coatings: RoKiDE “A” aluminum ox- 
ide, rokipE “ZS” zirconium silicate 
and roxiwe “Z” stabilized zirconia. 
Thoroughly proved in such critical 
applications as reaction motors, as 
well as in AEC projects, the value of 
these coatings to a broad range of 
more conventional applications is ob- 
vious. 


Applications 
The versatility and adaptability of 
ROKIDE coatings are evident in the fol- 


lowing list of applications, actual and 
suggested: 

Baffle plates... bearing surfaces .. . 
mechanical seals . . . feed rolls . 
metal treads .. . thermal barriers .. . 
reflection coatings . . . coatings for ex- 
haust ports, duct linings, ladles and 
crucibles . . . insulation for copper bus- 
bars, circuit breaker components, ther- 
mocouple wires and tubes, large and 
small electronic equipment... protection 
for nozzles, valve plugs, piston heads, 
pump shafts, gas turbine parts, ete. 

Although roxkipe coatings are most 
commonly applied to metals they are 
effective on other materials, such as 
ceramics and certain plastics. Thick- 
nesses of the coatings generally range 
from .005” to .05”. 


Other Norton 

Electric Furnace Materials 
are products made of crysToLon* 
silicon carbide (including 
“C” coating for graphite parts and 
crysToLton “N” monolithic shapes), 
ALUNDUM* fused alumina, MAGNORITE* 
magnesium oxide, Noxsipe* boron 
carbide and Fused Stabilized Zir- 
conia. These high-melting materials 
are also the basic ingredients of the 
famous Norton R’s — refractories en- 
gincered and prescribed for the widest 
range of uses. 

For more detailed information on 
ROKIDE coatings, use the coupon. 


NORTON COMPANY 
New Products Division 
Worcester 6, Massachusetts 


ROKIDE Spray Coatings are applied in a 
molten state by means of a metalizing type 
spray gun. The oxide is fed into the gun in 
rod form at a carefully controlled rate. The 
coatings can be applied to parts of any size 
and to all shapes accessible to the spray gun 
equipment. 


ROKIDE Spraying Equipment 
Manufactured by Metallizing 
Company of America, Chicago 
32, Illinois. 


NORTON 


REFRACTORIES 
Prescribed 


Engineered... 


to make your products better 


*Trade-Morks 


ROKIDE COATINGS may 

solve YOUR problem too... 
Actual ROKIDE spraying at the 


National Metal Show — Oct. 8-12 
Cleveland Auditorium 
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characteristics and mechanical properties 
of the standard nickel-chromium steels. 
International Nickel 


820. Nickel Plating 

10-page paper on nickel plating process 
describes plating solution and operating 
conditions, make-up and control of solu- 
tions, analysis and properties. Sel-Rex 
Precious Metals 


821. Nickel Plating 


20-page instruction manual on bright 
nickel plating by the nickel-lume process 
Bath preparation, converting existing 
baths, solution maintenance and purifi- 
cation. Hanson-Van Winkle-Munning 


$22. Nickel Tubing 

New 20-page catalog gives properties 
and compositions of 13 analyses of nickel 
and nickel alloy tubing. Selection guide. 
Superior Tube 


823. Nitriding 
Data on process for nitriding stainless 
steel. Standard Steel Treating 


$24. Nondestructive Inspection 

8-page bulletin on use of ultrasonic Re- 
flectoscope describes principles of ultra- 
sonic inspection and its uses. Sperry 
Products 


825. Nondestructive Testing 
Data on new nondestructive thickness 
tester. Unit Process Assemblies 


$26. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing. 
Magnetic Analysis 


827. Nonferrous Wire 

Folder gives wire gage and footage 
chart and data on beryllium copper, 
phosphor bronze, nickel, silver, brass and 
aluminum wire. Little Falls Alloys 


828. Nonferrous Forgings 

34-page booklet on brass, bronze and 
aluminum forgings. How they are made, 
composition of al oys, tolerances. Mueller 
rass 


829. Nonflammable Rust 
Preventive 
Bulletin on rust preventive compound 
which is water soluble, nontoxic and 
nonflammable. Production Specialties 


830. Oil Quenching 

Catalog V-1146 on self-contained oil 
cooling equipment. Selection tables for 
volume of oil required and oil recircula- 
tion rates. Bell & Gossett 


831. Oil Quenching 

8-page brochure tells in detail how 
carbon steel often can replace alloy 
steel when additive is used in the 
quenching oil. Aldridge Industrial Oils 


832. Openhearths 


Brochure on modern openhearth de- 
sign and construction. Loftus 


833. Ovens 

New 16-page catalog on techniques used 
in process heating systems. Methods com- 
bining radiation and convection. Jensen 
Specialties 


834. ¢ bxygen Analysis 

4-page bulletin on new oxygen sam- 
»ling and recording equipment for open- 
hearth waste gases. Leeds & Northrup 


835. Phosphate Coating 

12-page “Phosphate Coating Chemicals 
and Processes” gives data on paint bond- 
ing, rust proofing, protecting friction 
surfaces, drawing and ex- 
trusion. American Chemical Paint 


836. Pickling 


80-page book, “Efficient Pickling’, 
covers all variables of process. Many 
charts and tables. American Chemical 
Paint 
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THE MARK OF QUALITY 


Wheeleo 
Instruments 


Control, record temperatures 
exactly, with Series 8000 Recorder 


Batteries of Wheeico instruments serve 


every industry for precision control 
at low cost 


Recording of process tempera- 
tures is frequently as important 
as exact control, in many phases 


of metalworking. For example, an accurate record of temperatures 
when heating bar stock for forging will show variations that could 
cause rejects. New Wheelco Series 8000 Potentiometer-Recorder 
will control and record variables such as temperature, strain, 
speed, hydrogen ion (pH) and other factors which can be re- 
solved into electrical signals. Write today for Bulletin F-7747 
for the complete story of this versatile Wheelco instrument. 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 


DEPT. |, 1518 ROCK STREET, ROCKFORD, ILLINOIS 
BARBER-COLMAN of CANADA, Dept. |, Toronto ond Montreal, Conade 
Industrial Instruments 
Aircraft Controls 
Metal Cutting Tools 


Automotic Controls « Air Distribution Products 
Overdoors and Operators « Molded 
Machine Tools « Textile Machinery 
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Pangborn 
Rotoblast® 
Cuts 
Cleaning 
Costs *250 
a Day for 
General 
Foundries! 


anaborn| 


General Foundries, Milwaukee, Wis., 
replaced its old cleaning equipment with 

Rotoblast Table-Room and 
a Blastmaster Barrel, reducing labor 
costs and eliminating casting breakage 
to the tune of $250 a day! 


And *1,500 a month 
for Specialty 
Aluminum and Bronze! 


Some foundrymen tell us they're most impressed with Pang- 
born Rotoblast’s speed of cleaning, its high production rate. 
Others praise the quality of its work ... the manpower re- 
duction due to its automatic operation. But whatever the 
reasons—cleaning quality, speed, lower labor and maintenance 
costs, no abrasive loss—they all add up to the fact that Pang- 
born Rotoblast gives you lower cost per ton of castings cleaned. 
And, in the final analysis, this figure determines the efficiency 
of your blast cleaning operation. 

Investigate Pangborn Rotoblast and discover which 
machine can best streamline your operating costs! Write for 
Bulletin 227 to PANGBORN CORPORATION, 1800 Pangborn 
Bivd., Hagerstown, Maryland. Manufacturers of Blast Cleaning 
and Dust Control Equipment. 


Visit our Booths 8 to 12, Iron & Steel Exposition, 
CLEVELAND, SEPTEMBER 25 to 28 


BLAST CLEANS CHEAPER 


Rotobies! Blostmoster® Rotobiewt Tobles Specie! Bias! Rooms Pangborn Dust 
& Continvovs-Fie Borrel & Teble-Room: & Cobinets Control Equipment 


At Specialty Aluminum and Bronze Corp., 
Revere, Mass., the Pangborn Blastmaster 
Barrel reveals any casting imperfection 
as soon as blasted. This saves further 
processing costs. This and other savings 
total $1,500 a month for the firm! 


a 
Fe. 
itl 
Distributors for Malleabrosive and Try-Steel Abrasives “a 


837. Pickling Baskets 


Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jellif 


838. Pickling Baskets 


12-page bulletin on mechanical picklers, 
crates, baskets, chain and accessories. 
Youngstown Welding & Eng’g 


839. Post-Weld Heat Treatment 

8-page bulletin TR-543 demonstrates 
the need for post-weld heat treatment of 
air hardening alloys. Babcock & Wilcox 


840. Powder Metallurgy 
4-page folder presents extensive powder 

metallurgy bibliography for 1954 and 

1955. Harper Electric Furnace Corp. 


841. Powdered Metals 


Booklet on design, properties, produc- 
tion and application of brass and other 
nonferrous powder parts. 24 case his- 
tories. New Jersey Zinc 


842. Powdered Metals 


Bulletin 800-B on pre-alloyed iron 
powders with varied chromium-nickel 
contents. Metal Hydrides 


843. Powdered Metals 


Booklet tells how things are made of 
powdered metals, applications and future 
possibilities. Stokes 


844. Precision Casting 

12-page book tells when to use precision 
castings, tolerances, how castings are 
made. Alexander Saunders 


~ 
845. Precision Casting 

8-page bulletin on investment castings 
of various ferrous and nonferrous alloys. 
Engineered Precision Casting 


846. Precision Castings 

12-page booklet gives data on castin 
design, size of castings, quality control, 
for precision castings of brass, bronze 
and aluminum alloys. Atlantic Casting 
and Engineering 


847. Pressure Switch 


Specification $1011-1 on new industrial 
pas pressure switch for use on multiple 
>urner gas installations. Chief features 
Minneapolis-Honeywell Regulator 


$48. Processing Equipment 
Folder on rolling mills, slitting lines 
and accessory equipment. Stanat 


849. Pyrometers 

12-page Bulletin 713 on indicating and 
controlling pyrometers. Functional dia- 
grams of installations. General Electric 


$50. Quenching Oil 


Technical bulletin on quadine oil and 
accelerators to provide deeper hardening. 
Park Chemical 


851. Quenching Oil 

10-page book on new oils for the 
quenching process gives results on hot 
wire quench test and in plant operation 
Sinclair Refining Co 


852. Radiant Heat 

Bulletin HD-740R describes and illus- 
trates construction of radiant heat ele- 
ments and shows how they are installed 
in furnaces. Hevi Duty 


$53. Radiography 

16-page bulletin on materials and acces- 
sories for radiography. Density curves 
for four types of films. X-Ray Diw., East- 
man Kodak 


$54. Radiography 

26-page brochure on very nie voltage 
equipment for radiography and how it is 
used. High Voltage Engineering 


855. Recirculating Furnace 
Bulletin on continuous-type recirculat- 

ing furnace shows design of furnace, its 

——— and advantages. Industrial 
eating Equipment 
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856. Refractories 


12-page brochure on products for cast- 
ing special refractory shapes and for 
gunning and troweling applications, for 
services to 3000° F. Johns-Manville 


857. Refractories 

24-page booklet on how refractory 
grain is produced. Chemical and physical 
characteristics, sizes available, applica- 
tions. Norton 


858. Refractories 

8-page catalog of super refractory 
shapes, tubes, insulators for use to 3000 
F Merpanite 


859. Resistance Welding 
56-page catalog of resistance welding 
accessories and materials 
Selection of alloys and electrode ma- 
terials. Weldaloy Products Co. 


860. Rhodium Platin 


Data on properties, thicknesses re- 
genet, costs, operation, applications 
echnic 


861. Roll Formed Shapes 


24-page Bulletin 1053 on designing 
forming and producing shapes from 
ferrous and nonferrous metals. Roll 
Formed Products Co 


862. Salt Bath Furnaces 


Data on salt bath furnaces for batch 
and conveyorized work. Upton 


863. Salt Baths 


32-page bulletin on salts for tempering 

annealing, neutral hardening, martem- 
pering and carburizing. Heat treating 
data. E. F. Houghton 


864. Salt Baths 


Bulletin 800 on air-driven molten salt 
pump. Advantages of pump. Performance 
data. Ajax Electric 


865. Salt Baths 


Reprints 161 and 162 on new advances 
in hot salt quenching and salt bath 
quenching of gears. Ajax Electric 


866. Saw Blades 


Selector for hand or power blades tells 
which blade to use for various alloys and 
shapes. Henry Disston 


867. Saws 


Catalog C-53 describes 35 models of 
metalcutting saws. Armstrong-Blum 


868. Silver Brazing 

Series of eight technical bulletins on 
silver brazing. Joint strength, design, 
stress analysis, heat treatment, fluxes 
Handy & Harman 


869. Silver Plating 

8-page paper on bright silver plating 
process covers solution maintenance and 
operating conditions. Sel-Rex Precious 
Metals 


870. Sintered Carbides 

24-page booklet on the characteristics 
of the various grades, for research and 
design engineers. Kennametal 


871. Sodium 

40-page booklet on handling metallix 
sodium gives typical sodium using proc- 
esses, equipment installation, recommen- 
dations ce pumping and instrumentation 
U.S. Industrial Chemicals 


872. Solvent Cleaning 

16-page booklet on how to use solvent 
detergents for removing carbon, grease, 
dirt, paint. Oakite Products 


873. Spark Testing 

2)-page spark test guide features spark 
diagrams of 13 standard tool and die 
steels. Carpenter Steel 
874. Specimen 


Article on practical system for prepar- 
(Continued on p. 48-A) 


NICKEL-BEARIN 
Fa ALLOY, 


ABRICA 


MISCO Engineered 
BASKETS * TRAYS 
RETORTS * HOODS 
BOXES * MUFFLES 
FIXTURES 


cs; MISCO 


DESIGN and FABRICATION 
IT COSTS NO MORE! 


MISCO FABRICATORS, INC. 


Deuguers, Builders, Fabricators of Heat Ailey 
and Starmtess Steel kquipment 


3564 TOLEDO AVENUE + DETROIT 16, MICHIGAN 
TELEPHONE TASHMOO 5-6360 
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BAW Kaocost 
High 
To 3000 F 
Chrome-base 
of Slag _— Other 


Baw Kaocrete-A 


General Purpose Use—To 2700 F 


Baw Koocrete-B 
For Ease of Piastering in 
Use—To 23 300 F 


saw Kaocrete-D 
For Extra Strength and Abrasion Resistance—— 
To 2500 F 10-11 


General Purpose 


BABC 


oie cxd @ Firebrick SEW 80 Frebrick witcox co 


YUUL Abrasion and Erosion? 
Overhead Applications? - 
Whatever your problem, you will find 
| uses 
| 
of Products and | 
| 
of 
aocrete-3 baw Kromecast 
base Castable for Resistance to Attack 
Service —To 3200 F onl 
Special High Temperature 
le for Resistance to Attack 
Reactive Products — 
oncrete-Mixes 
insulating © 
golite-20-Gu" 
10-1" Koolite-22 
Insulating 
For Castable Convenience Plus 


(Continued from page 47) 
ing metallographic specimens, in July 
issue of “Metal Digest’. Buehler 


875. Spectrograph 

8-page booklet on optical emission 
direct reading spectrographs for produc- 
tion control and re oaseh Applied Re- 
search Labs 


$76. Spectrograph 

24-page booklet on Echelle spectro- 
graphs. Advantages. Type of work pro 
duced. Bausch & Lomb 


877. Spectrograph 

New 8-page catalog on Spec-Lab. Per- 
formance and applications of three 
models. Jarrell-Ash 


878. Spectrometer 

8-page Bulletin 44 on direct reading 
spectrometers. Operation and construc 
tion. Baird Associates 


879. 1 Recorders 

Data Sheet ND46-27(1) on Speedomax 
G recorders for measurement of rota- 
tional and linear speeds and about the 
tachometer generators used with them 
Leeds & Northrup 


$80. Spring Steels 

Spring steel catalog offers 785 sizes of 
hardened and tempered spring steels 
and 133 cold rolled and bright annealed 
sizes in stock. Sandvik Steel 


$81. Stainless Castings 

11 reference sheets for major staink 
casting alloys give compositions, provper- 
ties resistance to corrosive solutions, 
machinability, heat treatment, weld- 
ability. Cooper Alloy 


882. Stainless Fastenings 
20-page catalog of stainless steel cap 
screws, nuts, washers, machine screw 
sheet metal screws, set screws, pipe 
fittings and specialties. Star Stainless 
Screw 


883. Stainless Steel 

44-page book gives detailed information 
on use of stainless steel in the chemical 
industries. Crucible Steel 


884. Stainless Steel 

Data sheet on Type 301 gives physical 
properties, corrosion and oxidation resist- 
ance. mechanical properties. Allegheny 
Ludlum 


885. Stainless Steel 

32-page book on corrosion resistance 
of stainless steels. 18 tables on tests in 
acid, neutral and alkaline solutions. In 
ternational Nickel 


B86. Steel 


Bulletins on hot work steel and Type 


420 stainless give forging, annealing and 
hardening characteristics. Firth Sterling 


887. Steel 

256-page handbook lists sizes, weights 
lengths, steels available, shapes. Data on 
mechanical properties, standard steel 
compositions, hardness numbers conver- 
sions. Ryerson 


688. Steel 52100 

Data sheet on high-purity 52100 steel 
made by vacuum melting. Vacuum 
Metals 


$89. Steel Treating 


Bulletin on flame hardening, induction 
hardening carbonitriding, nitriding 
liquid carburizing, Chapmanizing. Lake- 
side Steel Improvement 


890. Steel Tubing 

48-page Handbook F on fabricating 
and forging steel tubing. Bending, shap- 
ing, cutting and joining operations de 
scribed. Ohio Seamless Tube 


891. Steelmaking 

Beautifully illustrated brochure on 
teelmaking, annealing, hot rolling, fin 
ishing. Rotary Electric Steel 


$92. Strain Gages 

8-page article on performance of SR-4 
high temperatur strain gages and how 
to apply them in “Testing Topics’. Bald- 
win-Lima-Hamilton Corp 


893. Sub-Zero Equipment 

12-page catalog of iilling machines 
and temperature testing units. Cincinnati 
Sub-Zero Products 


694. Swaging Machines 

l6-page catalog on complete line of 
swaging equipment contains data on 
rotary swaging process and its applica- 


tions. Fenn Mfg. Co 


895. Temperature Conversion 
1§-page temperature conversion book 
let and electromotive force of thermo 


couple alloys in absolute’ millivolt 
Wheelco 


$96. Temperature 
Measurement 
8-page catalog 175 on optical, micro- 
optical, radiation, immersion and surface 
pyrometers. Pyrometer Instrument Co 


897. Test Equipment 

7 atalog R-36A on complete line of test 
ing equipment, including all industrial 
electronic and electrical equipment 
Weston Electrical Instrument 


698. Test Specimens 
Data on machine for cutting test speci 
mens to ASTM specifications. Sieburg 


Industries 


BUSINESS 


No Postage Stamp 


REPLY 


CARD 


Necessary If Mailed In the United States 


4c POSTAGE WILL BE PAID BY— 


METAL PROGRESS 


7301 Euclid Avenue 
CLEVELAND 3, OHIO 


899. Testing Equipment 

Details and *ifications of complete 
line of base plates in new illustrated 
booklet. Lake Shore, Inc 


900. Testing Machines 

28-page catalog on screw power uni 
versal testing machines and accessories 
Construction, specifications. Riehle 


901. Textured Metal 
16-page booklet on adv ~~ and ap- 


plications of textured metal. Rigidized 
etals 


902. Thermocouple Alloys 
20-page booklet on chromel-alume! 
alloys gives sizes, temperature-millivolt 


equivalents, standards, applications. Hos 
kins Mfg 


903. Thermocouple Restorer 
New catalog R-27 on device for renew 
ing proper electrical conductivity through 
thermocouples and thermocouple circuits 

Peerless Electric Co 


904. Thermocouple Wire 
Bulletin on thermocouple wire and 

thermocouple extension wire lists size 

metals, insulations. Claud S. Gordon 


905. Thermocouples 

New 14-page bulletin No. 5 on minia 
ture protected thermocouples. Calibra 
tions and temperature ranges available 
immersion lengths and other data 
Thermo Electric 


906. Thermocouples 

32-page file book on pyrometer acce 
sories. Selection of thermocouple and 
protective tube. West Instrument Corp 


907. Tin News 


Interesting monthly report covers im 
portant current developments in the pro 
duction, marketing and use of tin 
Malayan Tin Bureau 


908. Titanium 

8-page booklet on corrosion resistance 
of titanium. Table of ratings of titanium 
compared with stainless and aluminum 
in various mediums. Mallory Sharon 


909. Titanium and Zirconium 

16-page bulletin, “The Hydrimet Proc- 
ess’, on titanium and zirconium metal 
and hydrides, and other metallurgical 
hydrides. Metal Hydrides 


910. Tool and Die Steels 


26-page book on six oil and air harden 


ng steels for high-production tools and 
dies. Many uses illustrated. Bethle hem 
Steel 


911. Tool Steel 


Wall chart showing more than 300 


FIRST CLASS 
PERMIT No. 1595 
(Sec. M9 PL. 


Cleveland, Ohio 


BLAZING 


THE 


HEAT 


TREAT 


TRAIL— 


WITH 


LET'S TALK ABOUT 


REFRACTO 
RAILS 


RY 


With the current shortage of nickel, furnace manufacturers are 


looking for ways to replace or conserve 


this scarce commodity 


It is interesting to note that Holcroft tackled this same problem 


during World War Il when a nickel shortage also faced the 


industry. 


In 1945 we designed and installed a pusher tray gas atmos- 


phere furnace that used refractory ski 


d rails instead of the 


nickel chrome alloys used at that time. Since then we have ex- 


panded their use to many other compe 


srable applications so 


that now there is positive proof that properly designed installa 


tions of refractory skid rails last much 


longer, under similar 


conditions, than those made from nickel alloys. Replacements 


have been negligible — performance 


has been superior 


material costs have been lower—and a marked decrease in 


wear on work carriers has been noted 


Yes, today a nickel shortage still exists 


but Holcroft offers a 


job-proven answer, not only for the rails but for other vital parts 


of a heat treat furnace as well. You « 


engineering leadership and expernence 


an bank on Holcroft's 


the kind that saves 


not only nickel—but dollars, too! Write for information 


HOLCROFT AND COMPANY 


6545 EPWORTH BOULEVARD 


EVELAND DARIEN CONN TON TEAS 
CANADA Walker Metal Product id WwW 


* DETROIT 10, MICHIGAN 


ANGELES CALIE « PHILADELPHIA PA 
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PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CMP 
RESTRICTED SPECIFICATION 
COLD ROLLED STRIP STEEL 
can feed this automated line 
at the high speed require 
ment of the operation 


. 


Costly new equipment is not always the sole answer to production cost problems. 
Often the wrong raw material may completely nullify expected savings from 
heavy capital investments in modern machinery. 


Consider the case of one manufacturer who installed expensive new forming 
equipment but was unable to up production to the expected level. Material 
being formed was cold rolled strip 4” x .060”, AISI 1050 steel processed to 
standard gauge tolerances (,0567” to 0632”). 


When CMP Precision Cold Rolled Strip Steel ordered to a 60% gauge restric- 
tion (.0587” to 0613”) was furnished, production immediately moved up to 
the rated capacity of the machines and has remained there. 


In addition to increased production, because of the minimization of down time, 
an incidental and important benefit was the increase in yield per CMP ton 
processed because rejections and out of tolerance parts were eliminated. 


Careful consideration of CMP Restricted Specification Cold Rolled Strip Steel 
alternatives on the same careful basis given to your equipment investment, 
may point the way to similar, or larger pay-offs. 


Why not check the possibilities today ? 
CMP Preducts—low carbon, electro zine coated, high carbon, tempered spring steel, stainless and alloy. 


= 
THe PRODUCTS cO. 


GENERAL OFFICES: VOUNGSTOWN 1. OHIO 
PLANTS: VYOUNGBTOWN, AND INDIANAPOLIS, IND. 


SALES OFFICES: CLEVELAND oe INDIANAPOLIS 


Loe ANOELES BAN 


CMP STRIP PROVIDES 
MAXIMUM NUMBER OF 
PRECISION PARTS AND 
HELPS ELIMINATE COSTLY 
HUMAN ERRORS 
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varieties of tool steel with trade name 
of manufacturers. Vulcan Crucible Steel 


912. Tool Steel 

Data sheets on high speed, hot work 
air, oil and water hardening tool ste! 
alloy steels. machinery steels, stainles: 
steels, welding rods. Crucible Steel 


913. Tool Steels 

Bulletin on tool steels, hot work 
specialty steels, bar stock, billet, sand 
casting, drill rod, flat ground stock and 
tool bits. Darwin Milner, Inc 


914. Tool Steels 


Data on air-hardening hot work die 
steel for forging. Ziv Steel & Wire Co 


915. Tubes 

Bulletin TB-412 on electric-resistance 
welded carbon steel tubes for heat ex- 
changers and condensers. Babcoch 


Wilcox 
916. Tubing 


Data Memorandum No. 4 on large 
diameter thinwall tubing in seamless and 
Weldrawn grades. Applications. Superior 
Tube 


917. Tubing 
52-page “Handbook of Seamless Steel 
Tubing’. 26 pages of data. Timken 


918. Tubing 

12-page catalog on cold drawn, mechani- 
cal, capillary, nickel and nickel alloy tub- 
ing. J. Bishop Co. Platinum Works. 


919. Tukon Tester 
12-page bulletin DH-114 on Tukon 
micro and macro hardness testers. Wilson 


Mech. Inst 
920. Tumbling 


%-page booklet on precision tumbling 
a controlled-motion ening process for 
parts which could not previously be 
finished by tumbling. BMT Mfg. Corp 


921. Tungsten Alloy 

Data on properties and uses of 95% 
tungsten alloy, balance nickel and cop- 
per. Firth Sterling 


922. Ultrasonic Cleaning 
Folder on Sonogen ultrasonic generator 
for metal cleaning. Branson 


923. Ultrasonic Cleaning 
Folder on principles and methods of 
metal cleaning by application of ultra- 
sonic energy. Detrex 
924. Ultrasonic Inspection 
Ultrasonic Inspection Newsletter, No 
2, contains article on immersion inspec 


tion of wing spars for jet fighters. Sperry 
Products 
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925. Ultrasonic Testing 


ultrasonics for various tests—immerscope 
scan and flaw recorder 
Wright 


Data folder describes instruments using 


926. Vacuum Alloys 


Folder on 


vacuum 


control. Cannon-Muskegon Corp 


melted cobalt 
ferrous and nickel base alloys. Quality 


933. Welding 
52-page catalog on gases, welding and 


cutting equipment and accessories for 


Curtiss- job shops, maintenance departments and 


other users of light gas and arc equip- 
men 1ir Reduction Sales 


934. Welding Copper 

24-page booklet on oxyacetylene 
carbon-are and metal-arc welding tech 
nique for copper and copper alloys 


599. Product File 


More than 30 new product 
developme nts, more than 700 
booklets, bulletins and engineet 
ing data sheets are presente d in 
a 16-page file reference in Ap 
plication and I quipment News 
Reprinting the product and lites 
ature items that have appeared 
in Metal Progress during the 
third quarter of 1956, this 
handy summary of what's new 
in metals, design applications 
processing, fabrication and 
equipment may be used through 


out the year 


Rei ere 


935. Welding Electrodes 
84-page pocket-size booklet describes 
characteristics, coating, sizes of various 
electrodes and compare them with 
tandard designations and other electrode 
brand names. Harnischfeger 


936. Welding Equipment 

Folder on equipment for welding and 
cutting by the acetylene process. Regu 
lators, torches and other equipment 
Dockson Corp 


937. Welding Equipment 
Catalog on Cadweld process and a 
elding accessories. Erico Products 


938. Welding Magnesium 
Various welding processes for mag 

nesium, stress relief and recommended 

procedures. Brooks Perkins 


939. Welding Rods 

Folder on eight welding rods for stee! 
cast iron, brass and bronze. Technique 
for gas welding. Metal Thermit 


927. Vacuum Melting 


8-page bulletin on productior 
ing 


equipment for 


Forge Tool 


928. Vacuum Melting 


Data on new 


929, Vacuum Metals 


metals 


21 pase report on vacuum melted 
discusses equipment, properties 
of metals and their applications. Ajaz 


Electrothermic Corp 


930. Vacuum Pumps 


New 52-page catalog No 


vacuum pumps contains formulas 
tabular data. Kinney Mfg 


931. Vacuum Systems 


Booklet on vacuum drying, impre 
tion metallizing, 


pumping 


Stokes 


932. Vanadium 


1956 


Vancoram Review 


571 598 625 652 679 706 733 760 
572 599 626 653 680 707 734 76I 
573 600 627 654 681 708 735 762 
574 60! 628 655 682 709 736 763 
575 602 629 656 683 710 737 764 
576 603 630 657 684 7i! 738 765 
577 604 631 658 685 712 739 766 
578 605 632 659 686 713 740 767 
579 606 633 660 687 714 741 768 
580 607 634 661 688 715 742 769 
58! 608 635 662 689 716 743 770 
582 609 636 663 690 717 744 771 
583 610 637 664 691 718 745 772 
584 611 638 665 692 719 746 773 
585 612 639 666 693 720 747 774 
586 613 640 667 694 721 748 775 
587 614 641 668 695 722 749 776 
588 615 642 669 696 723 750 777 
589 616 643 670 697 724 751 778 
590 617 644 671 698 i25 752 779 
591 618 645 672 699 726 753 780 
592 619 646 673 700 727 754 78! 
593 620 647 674 701 728 755 782 
594 621 648 675 702 729 756 783 
595 622 649 676 703 730 757 784 
596 623 650 677 704 731 758 785 
759 786 


787 
788 
789 
790 
79) 
792 
793 
794 
795 
796 
797 
798 
799 


814 841 868 895 922 
815 842 849 896 923 
816 843 870 897 924 


818 845 872 899 926 
819 846 873 900 927 
820 847 874 901 928 
82) 848 875 902 929 
822 849 876 903 930 


and te 


425 on high 


Spring 1956, tells 
tory of discovery of vanadium ore 
Peru. Vanadium Corp 


940. Wire Cloth 


Bulletin 113 on wire cloth in va 


rious 
t alloys, in bulk or specially fabricated 
vacuum melting. Ad part 
vantage. Utica Metals Div Utica Drop 


Cambridge Wire Cloth 


941. Wire Straightening 
20-page brochure on wire straightening 
and cutting machines, wire reels, cham 


laboratory vacuum melt- fering and deburring machines. New air 
ing furnace. High Vacuum Equipment 


clutch described. Lewis Machine Co 


942. X-Ray 

12-page bulletin on gamma radiography 
tells how to select the source. equipment 
techniques and fundamentals of gamma 
radiation. Picker X-Ray 


943. X-Ray Equipment 


12-page booklet on 250-kv constant 


and potential X-ray equipment for internal 


inspection. Advantages, design features. 
Westinghouse Electric 


X-Ray Supplies 


system 


Bulletin on X-ray films and chemicals 
for radiography. Ansco 


945. Zine and Cadmium Plate 
Technical data sheets on use of Lus- 


in ter-on salts for zinc and cadmium plating 


Chemical Corp 
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817 844 871 898 925 730! 


Euclid Avenue, Cleveland 3, Ohio 


Please have literature circled at the left sent to me. 


823 850 877 904 93! Name 


824 851 878 905 932 
825 852 879 906 933 


826 853 880 907 934 Title 


827 854 88! 908 935 
828 855 882 909 936 


829 856 883 910 937 Compony 
830 857 884 911 938 
83! 858 885 912 939 
832 859 886 913 940 billiine 


833 860 887 914 94! 
834 86! 888 915 942 
835 862 889 916 943 
836 863 890 917 944 
837 864 89! 945 
838 865 892 919 

839 866 893 920 

894 


City and State 


Postcards must be mailed prior to Dec. |, 1956 


Students should write direct to manufecturers 
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Our business 


is staked on it 


will you try 


one heat on it? 


Tus IS OUR LABORATORY REPORT on one 
customer's order for Alloymet nickel base pig and 
shot* for stainless steel production. 


It gives a complete analysis of each heat included 
in the total order. A notarized report such as 
this travels with every order of Alloymet alloys. 


These alloys of cartified analysis are available 
at approximately 5% over the cost of 


nickel alloy scrap. 


Contact us now — discover why use of these 
alloying agents more than compensates for their 
slight premium in cost. 


* Alloymet available in a complete range of nickel 
chrome, nickel iron and nickel copper analyses. 


COMPANY @ ALLoy METAL DIVISION 


PHONE 6-2561 @ TELETYPE DV 588 1701 ROCKINGHAM ROAD 
DAVENPORT, 10WA 


World's largest producer of secondary nickel alloys of certified analysis 
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LABORATORY REPORT 
trom 
meTAL pivisio’ arter co! 
company 
shipre* june 2+ 
f 
pei-12 1%4 1320 60.75 14.83 58 
p-1-13 12% ib 1240 60.24 14099 
198 ip 1268 60.7) 14088 f 
pei-?7 1272 ib 718 60.73 15.01 
p-1-18 1320 ib 12774 60.4 15.19 255 
pei-19 127% 1252 60.77 15.93 23 53 
138 ts) 1268 15.2 250 60 
p-1-26 1%4 Lh 1320 9.7! 
13% 17% oO. 1.88 23 4 9 
p-1-32 178 1253 60.24 14.88 of 
analysed bY 
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NEW! FAST 


A new high-speed quenching oil 
with an extra-long service life 
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ROCKWELL "C" HARDNESS 


1/4 1/2 3/4 1/4 


SUNQUENCH 78* was developed for those tough 
quenching jobs where a conventional quenching 
oil can’t give you satisfactory results. For example: 


Easily distorted parts can be satisfactorily 
quenched in SUNQUENCH 78. It rapidly wets out 
all surfaces and produces a uniform quenching 
action. 


Baskets of tightly packed parts can be quenched 
more uniformly because of the efficient cooling 
action of SUNQUENCH 78. 


Baths with inadequate agitation frequently can’t 
develop full hardness with conventionai quench- 
ing oils. Here again, SUNQUENCH 78 is the answer. 


Steels of low hardenability, which have been sub- 
stituted for more expensive alloy steels, develop 
maximum hardness and strength when they are 
quenched in SUNQUENCH 78. 


=SUNQUENCH 78 
STRAIGHT MINERAL 


= 


Three-inch test logs of AISI 4140 were quenched in both SUNQUENCH 78 
and a conventional quenching oil. The graph shows the results. 


INDUSTRIAL PRODUCTS DEPARTMENT 


= 


1/72 3/4 2 1/4 2 Ba 3 
DISTANCE ALONG ONE DIAMETER OF 3-INCH TEST LOG 


The long service life of SUNQUENCH 78 is just as 
important as its high-speed quenching action. Spe- 
cial inhibitors give SUNQUENCH 78 an exception- 
ally high thermal and oxidation stability. Even 
at abnormally high quenching-bath temperatures, 
SUNQUENCH 78 has very little tendency to thicken- 
up or form cooler-clogging sludge. 


For more information on new SUNQUENCH 78, and 
other Sun Quenching Oils, see your Sun represen- 
tative or write SUN OIL COMPANY, Philadel- 
phia 3, Pa., Dept. MP-9. 


MARE 


Q U N Oo i L Cc Oo M PA N Y PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 


SUNQUENCH 
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MUELLER BRASS CO. 


brass and bronze forgings help insure 


dependability and lasting jewel-like 


finish of distinctive 


Smart styling, handsome appearance and durability have 
been neatly combined by the Schlage Lock Company of San 
Francisco in their line of lock designs for residential and com- 
mercial use. Many important parts of these lock sets are brass 
and bronze forgings made by the Mueller Brass Co. The 
beautiful natural color, corrosion resistance, and inherent 
dependability of these forgings make them ideal for this 
purpose. In addition, the high degree of surface smoothness 
makes possible an exceptionally lustrous finish as well as a 
perfect plating surface when required. Then, too, the use of 
forgings has reduced costs, cut finishing time and greatly re- 


duced the number of rejects when compared to the sand 
castings that were formerly used. 


Whether you manufacture deco-ative hardware where finish 
is of prime importance or rugged assemblies that must stand 
up to bruising everyday punishment, it will pay you to in- 
vestigate Mueller Brass Co. forgings. Strong, long wearing 
brass, bronze or aluminum parts, forged to your exact specifi- 
cations under exacting statistical quality control standards 
can help you reduce costs, improve performance, and give 
you a better looking product. Write for our engineering 
manual (No. H-58565) ... or call in one of our engineers 
to investigate possible forging applications in your products. 


ASTRA design 


MONARCH design 


MERCURY design 
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WAVERLY design 


Mueller Bross Co. Forgings 
Engineering Manvol 1.58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Manual H-58563 


600 Series Bearing Alloys 
Engineering Manual FM-3000 


Copper Bose Alloys in Rod Form 
Engineering Manual FM-3010 


PANTHEON design 


O 


METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 
Vice-President and Director of Research 


Last week one of our sales engineers was at the home 
office and we were tall ing about one of his customers 
in the East who manufactures milling machines which 
are being used for milling aircraft spars. We are sup- 
plying gibs, slide bars and wear strips to this company 
made of our "600" series bearing metal in rectangular 
rod form. The material formerly used was aluminum 
bronze* cast bars which they could only obtain in 36 
length Their engineering department estimate that 
costs have been reduced 50° on this component, 
Machining time has been reduced and impregnation of 
porous castings has been eliminated 


Our sales representative was curious about my ex- 
perience with “600° in other applications such as thi 
Odd! enough, our own plant has been a prett good 
proving ground. In our extrusion department, for 
example, we have gotten exceptionally good service 
from slides made of “600° and used on the die heads 
which are subject to pressure and extremely rough 
usage. 


Bob Irwin of our forging department reports that the 
“600” strips he has used for lining the ways of our big 
forging presse have proved far superior to the bronzes 
vhich were original equipment. The bronze strip 
quashed out after protracted running. More important, 
the "600" strips last 10 times longer before replace 
ment is necessary. 


In our copper tube fabricating department we have a 
lot of automatic equipment for the production of formed 
tube shapes like tees and ells used in the plumbing 
industry. On one of the tube benders, there was no 


pro ion made for replacing worn forming Our 
Maintenance Department reworked the machine using 
"600" trips as replaceable forming le insert The 
bender is now a far more efficient maching because of 


the long life of 600’, downtime on this machine has 
been practically eliminated 


While we were talking about these uses in our own 
plant, it brought to mind some other instances where 
the exceptionally good wearing properties of “600 
have been established. A Cincinnati lathe manufac- 
turer uses “600” in the form of counter sunk hex 
headed screws on wearing strips used on lathe carriages 
When the strip wears to the retaining screw the ways 
will not be scratched 


According to their own records, all other material 
which the had tested proved unsatistactory for the 
job. Another maker of precision lathes and milling 
machine found that after a year of exhaustive tests, 
the “600” metal that a8 Nuts on compound 
lide screws outlasted competitive metals at an ap 


proximate ratio of 4 to 1 at an estimated saving of 30%. 


Sliding surfaces on all kinds of machinery have different 
vear characteristics, a i have undoubtedly found 
If you have an problen nvolving giles, de bars or 
wear strips that are proving troublesome, wt not drop 
me a line or send a part print and we'll be glad to study 
it and make the proper recommendation 

*We manufacture 4 grades of wroug sminum bronze 


MUELLER BRASS CO. 


PORT HURON 20, 
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this new new Baldwin 


Never before have engineers been called upon to know 
so much about the characteristics of so many materials 
under so many varying conditions. To help you meet the 
challenge, Baldwin offers outstanding new testing equip- 
ment specifically designed for today’s requirements. 


CREEP TESTING MACHINE 


Lever type, for long-time creep tests, has 20,000 pounds capacity. 
Load applied by dead weights. Accuracy within 4% of load or 
0.1% of capacity. 

: Spring block machines for short-time creep rupture tests and 
4 for automatic creep relaxation tests (capacities from 1,000 to 
- 20,000 pounds) are also available. All Baldwin creep machines 
are built on the same basic frame, so as your requirements change 
you can “convert” by changing head and accessories. 


= AUTOMATIC LOAD 


aes 


ihe 


Baldwin-Sonntag universal 
q ° on fatigue machines can now be 

equipped with “adjustable- 
while-running” oscillators so 
. that dynamic as well as static 


7 stopping tests. The Baldwin 
programmer has been developed 
| i: to automatically control these 
: loads. As many as 10 load levels 
can be selected in sequences: 
increasing, increasing -decreas- 
ee ing or random. 
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_ equipment in 2 action at ASM show : 


SR-4" UNIVERSAL TESTING MACHINE 
OPERATED FROM STRAIN GAGE SIGNALS 


This system represents idealized automation in magnetic tape and used in the laboratory to auto- 
testing of materials and structures. Strain gage matically control the testing machine and repro- 
signals from actual field tests are stored on duce service conditions. 


Be sure to see these new machines in operation in booth 2104 at the ASM 
Show, Cleveland, Ohio. And for illustrated bulletins, write Department 1724, 
Electronics and Instrumentation Division, BLH Corporation, Waltham 54, Mass. 


HEADQUARTERS FOR THE BEST IN TESTING EQUIPMENT 


ELECTRONICS & INSTRUMENTATION DIVISION 
BALDWIN-LIMA-HAMILTON 


| 
tee | 


Gulf Sales Engineer T. F. Irving checks with Frank 
Buettner, heat treating foreman, on the results of 
hardness obtained in heat treating bolts at Lamson 
and Sessions’ plant in Cleveland, Ohio. 
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Why one of the world’s largest 
nut and bolt manufacturers 
/ and Ses 


has been a long-time user of 


Gulf 


The metallurgists at Lamson and Sessions power indefinitely with only normal make- 
discovered that with Gulf Super-Quench up and that there was no need for additive 
they were able to achieve deeper, more replenishment. 

uniform hardness without cracking or dis- Let a Gulf Sales Engineer help you dis- 
tortion and virtually eliminate rejections. cover profitable opportunities to use Gulf 
Furthermore, it made possible the use of Super-Quench in your plant. Consult the 
steels which previously could not be hard- yellow pages of the telephone directory 


ened to their specification. for the number of your local Gulf office. 


Lamson and Sessions was also impressed Clip and send the coupon for your copy 
with the ability of this outstanding of our informative brochure on this qual- 
quenching oil to retain its quenching ity product. 


Gulf Oil Corporation + Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa. 


MP 
Gentlemen: 


Please send me, without obligation, a copy of your 24-page 
brochure dealing with the application and advantages of Gulf Super- ' 


Quench. 
Name 
Title 
Company 


Address 


SEPTEMBER 1956 


= 
| 
| 
57 


... these things and others, too, 
a Yoder Slitter can do for you... 


By doing your own slitting, you may easily save $12,000 
of more per year in slitting cost alone, on requirements 
as low as 100 tons per month. 


But don’t make the mistake of thinking this is the only 
saving or advantage enjoyed. Many owners realize 
equally important savings by being able to buy stand- 
ard width coils competitively, from more numerous 
sources of supply—wherever they can get the best price 
and quality. Much quicker deliveries are also obtainable 
in this way. 


Inventory requirements, too, are greatly reduced and 
production planning simplified because, from a rela- 
tively small stock of mill-width coils or sheets, you can 
meet expected and unexpected needs for slit strands 
in a few hours. 


Send for the Yoder Slitter Book—a comprehensive text 
on the mechanics and economics of slitters and slitting 
line operation, with time studies, cost analyses and 
other valuable data. It’s yours for the asking. 


THE YODER COMPANY 
5595 Walworth Ave. « Cleveland 2, Ohio 


ROTARY SLITTING LINES 


COLD ROLL FORMING MACHINES 
ELECTRIC-WELD PIPE AND TUBE MILLS 
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‘dag’ dispersions... 4 touch does so much! Tool - life 


increased 
60 times 


In an unusual multiple-spindle drilling 


operation, a machine-tool firm found that 
straight cutting-oil did not give satisfactory 
performance. Drills constantly had to be 


resharpened after sinking about 50 holes. 


However, when a 1:300 dilution of a ‘dag’ 
dispersion of colloidal molybdenum 
disulfide in oil was tried, tool life before 


resharpening was extended to 3,000 holes! 


This result is typical of the production 
improvements which can be realized 
through the use of this outstanding new 
high-pressure lubricant. Whatever 

your machining operation, it is likely that 
molybdenum disulfide can help. And 
Acheson Colloids’ service engineers can 
give you the benefit of their experience 

in its application. Why not get in touch 


with your nearby Acheson representative? 


Meanwhile, write for your free copy 
of Bulletin No. 424. 


ACHESON 


COLLOIDS 
COMPANY 


PORT HURON, MICHIGAN 
...@lso Acheson Colloids Ltd., London, England 
ACHESON COLLOIDAL DISPERSIONS 


Graphite Molybdenum Disulfide Zine Oxide 
Mica and other solids 


ark of Act | 


Acheson Colloids Company, Dept. C-9 
Port Huron, Michigan 


Yes, | want to get your free catalog on ‘dag’ 
dispersions for use in Industrial Lubricants 


Nome 
Title 
Company 
Address 


City 
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THAT‘ 5) one is no good! 


5 te 50 KV 


Smell as filing cabinet, 
yet it will x-ray anything 
we te thick olum- 
inum, Self-contained, 
completely rayproof. 


is fair game for this versatile inspection method ...weldments, 


Wouldn't you like to be that sure about duds in 


your own production? Nondestructive radiography 


(either x-ray or gamma ray) could do it for you maybe. 


Anything you buy or sell which needs “seeing into” 


castings, assemblies, plastics, wood, metal... right across the board 


from paper-thin stuff to foot-thick steel. 


If you need to spot hidden defects to keep a firm finger on quality 


control, we'll be glad to tell you what radiography can do for you.* 


* There's probably a Picker District office near you (see local "phone book). Or write 


Picker X-Ray Corporation, 25 South Broadway, White Plains, New York. 


150 KV 


Penetrotes up to 1°" steei 
ond aluminum 
(more with screens). Ste- 
tlonary or mobile for 
«-raying. 


250 KV portable 
Rugged, lightweight 250 
KV tubeheod with separ. 
ate remote power chassis. 
Will enter openings os 
small os 15°" squore. 


one source for everything in 


RADIOGRAPHIC 
CABINETS 


Rayproof enclosures obvi- 
ate need for lead-lined 
rooms. Available with or 
without feeder tobles. 


260 KV crane or dolly 


For heavy-duty inspection 
(vp to steel). Oper- 
ating down to 60 KV, will 
x-1oy @ wide range of 
other materials. 


GAMMA Sources, 


quip 
Panoramic, circumferen- 
tial, and directionel pro 
jectors using cesium, ir- 
idium or cobalt isotopes. 


radiography and fluerescopy 
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Caterpillar Tractor Co. Metallurgist T. H. Spencer inspects Caterpillar Tractor Co. found that simply by increasing the 
final drive pinion for D9 crawler tractor weighing 28 tons. molybdenum content of AISI 8622 (to 0.30-0.40%), the 
Severe loading of this large pinion requires a steel with desired properties were obtained at lower cost than was 
high case and core hardenability. Several years ago possible in any of the standard carburizing grades. 


Caterpillar Tractor Co. improves case and core hardenability 
of carburizing steel by increasing molybdenum content 


“Drive pinions in tractors must take very high torque loads,” says Caterpillar Tractor Co.'s experience shows 
T. H. Spencer, Metallurgist for Caterpillar Tractor Co. “AIS! 8622. 9-0 increasing molybdenum in a carburiz- 
ing steel helped to solve a specific problem. 
steel, which we had been using, couldn't give us the hard case Perhaps your product, too, can benefit by 
and strong, tough core we needed in these heavy sections. Other higher molybdenum content 
standard carburizing steels with the requisite properties would \ technical article, “New Carburizing 
have cost substantially more. We found, however, that we could ="! for Critical Gearing”, describes some 
recent investigations of higher-moly carbu- 
achieve the desired surface and core properties by simply modify- rizing steels. For a reprint, write Climax 
ing AIS! 8622 with a higher percentage of molybdenum. We have Molybdenum Company, Dept. 5, 500 Fifth 
been using this composition for several years, and results have Avenue, New York 36, N.Y 
been excellent.” 


@ High cose hordness 


Use the @ Wide choice of 
Moly Key hardenability 
tasty to heat treat 
CLIMAX MOLYBDENUM Lew distortion 
carburizing Good mochinebility 
steels @ Good wear 
resisionce 


Time Tested 


ADDRESSOGRAPH-MULTIGRAPH 
BUSINESS MACHINES 
are created with quality in mind 


--. that’s why YOUNGSTOWN STEEL 
is specified as a basic material 


Multigraph Multilith Offset Dup- 
licator, one of many production 
machines for business records 
manufactured by Addressograph- 
Multigraph Corporation, Cleve- 
land, Ohio. 


It’s apparent in many quality products 
you see every day: Perfection of manu- 
facture starts with the basic material. 
And, with Addressograph-Multigraph, 
as with many other quality manufac- 
turers, a basic material is Youngstown 
Steel—cold finished bars and cold rolled 
sheets. 

Youngstown Cold Finished Bars have 
desirable uniformity and machineabil- 
ity. Injurious seams, cracks and other 
imperfections do not occur. Youngs- 
town Cold Rolled Sheets have the right 
temper that makes them easier to form. 
That means fewer rejects and better 
fabricated products. 

You are hours, dollars and energy 
ahead when you specify Youngstown. 
Get in touch with our nearest Youngs- 
town District Sales Office for complete 
information. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


General Offices Youngstown, Ohio District Sales Offices in Principal Cities. 
SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT AND EMT - 


MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - WIRE - HOT ROLLED RODS - COKE 
TIN PLATE ~- ELECTROLYTIC TIN PLATE - BLACK PLATE - RAILROAD TRACK SPIKES - MINE ROOF BOLTS 
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Formbrite cuts polishing cost 50% for “/2csereer 


Bennett-/reland, Inc., drops cutting operation completely, speeds buffing— 
finds Formbrite also gives a more attractive, scratch-resistant finish. 


Bennett-Ireland, Inc., Norwich, N.Y., 
previously used ordinary drawing 
brass for hearth fenders, kerbs, and 
frames in their famous flexible-metal 
fireplace screen ensembles. In pol- 
ishing, the production rate was 12 
frames per hour for the cutting 
operation and 4.5 frames per hour in 
the buffing operation. 

When Bennett-Ireland changed 
to Formbrite*, they found they 
could drop the cutting operation 
completely. And Formbrite’s su- 
perior fine-grain finish speeded the 
buffing rate to 6.8 frames per hour. 
Thus the unit polishing costs for 
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the frames were cut 50 per cent. 
Bennett-lreland also found that 
Formbrite forms readily with no re 
jections and that it resists scratching 
during forming and handling. The 
end result is a product with superior 
eye-appeal that will remain beauti- 
ful in the home through the years. 
See for yourself; Formbrite is a pre 
mium product at a nonpremium 
price. Find out for yourself how its 
superfine grain, excellent drawing 
properties, strength, and scratch re- 
sistance can help you make a better 
product at lower cost. Write for Pub- 
lication B-39. Better still, ask about 


| 

il 


a sample or a trial batch. Address: 
The American Brass Company 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., 
New Toronto, Ont 


Pat. on 


Founbnite 
SUPERFINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by 
The American Brass Company 


| 
| t 4 
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CLEVELAND DETROIT + PITTSBURGH 


How *30 worth of steel plate 
took the risk out of 
a *4000 machining job! 


THE PROBLEM — Central Mold & Machine Com- 
pany of Akron contracted to make a chrome- 
plated mold for producing an exact duplicate, 
in miniature, of Firestone’s new Supreme tube- 
less tire. 

Only a very small piece of plate sieel was 
needed for the job—but the steel had to be 
extraordinarily clean and sound. Hundreds of 
hours of machining time were to be “‘invested”’ 


in it and some of the tiny lands that formed » 


the unusually intricate tread design were only 
.O1L5 of an inch thick! 


A close up of the mold for the 6” tire showing 
intricate machining with lands only .015” thick. 


NEW E-Z-CUT PLATE VS. MILD STEEL 
A Machining Demonstration 
Booth 405—National Metal Exposition 


The remarkable machinability of our New E-Z-Cut leaded plate 
steel will be demonstrated at the October National Metal Expo- 
sition in Cleveland. Don't miss it! 

Flame cutting also demonstrated—Watch the actual 
burning of intricate steel shapes with electric eye equipment. 


BUFFALO «+ 


There's a quick, sure way to select exactly the right 
steel— whatever your particular application. Draw on 
the wide experience of Ryerson specialists who are 
working with hundreds of other steel users on similar 
problems every day. The right steel can make a big 
difference—can mean a better product, lower produc- 
tion costs—as the following case study illustrates. 


SOLUTION — Working with a Ryerson represent- 
ative, Central Mold & Machine selected New 
E-Z-Cut plate for the job. Because this 
Ryerson leaded plate steel is remarkably clean 
and free of excessive stringers, even the finest 
lands of the mold were sharp and true. Because 
New E-Z-Cut machines as much as 30°; faster 
than mild steel plate, the difficult machining 
job was completed in minimum time. And 
because New E-Z-Cut machines to a high finish 
and polishes readily, the mold was very satis- 
factorily prepared for plating, at low cost. 

If a better quality free-machining plate had 
been available at any price it would have been 
used here because, at almost any price, the cost 
of the steel would be only a tiny fraction of the 
cost of the finished mold. New E-Z-Cut (ap- 
proximately $30.00 worth) was used because 
it took the steel risk out of a $4000 machining 
job. 

Whatever your steel problem, it will pay you 
to check with Ryerson specialists and draw on 
Ryerson stocks of highest quality, special pur- 
pose steels. 


RYERSON STEEL 


In stock: Carbon, alloy and stainless steel... bars, structurols, 
plates, sheets, tubing, reinforcing bars, machinery & tools, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT; NEW YORK * BOSTON * WALLINGFORD, CONN. + PHILADELPHIA CHARLOTTE, N. C. * CINCINNATI 


CHICAGO + MILWAWKEE « ST. LOUIS * LOS ANGELES » SAN FRANCISCO + SPOKANE «+ SEATTLE 
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Metal 


Progress 


The next 32 pages of this issue of Metal Prog- 
ress are occupied by an outline —the barest 
outline —of the program of the 38th National 
Metal Congress and a listing of the 470 exhibitors 
in the National Metal Exposition. The Exposition 
has been limited only by the capacity of Cleve- 
land’s Public Auditorium and its seven exhibition 
areas. The Congress of American Society for 
Metals and the cooperating societies gives such 
a variety of technical fare that we have presented 
the meetings morning by morning and afternoon 
by afternoon, so the metals engineer may easily 
choose the topic of most interest to him at a 
given time, 

The early birds will have Saturday and Sunday 
for a high-level discussion of creep and recovery 
culminating in a lecture by E. N. daC. Andrade, 
the leading British authority. Monday morning 
the American Welding Society will listen to the 
Adams Lecture. On Wednesday morning the 
@'s Campbell Memorial Lecture will be given 
by Charles S. Barrett on “Metallurgy at Low 
Temperatures’; and on Wednesday afternoon 
N. L. Mochel will deliver the Society for Non- 
destructive Testing’s Mehl Honor Lecture. 

An entirely new event, the “Awards Lunch- 
eon’, will be held on Tuesday. After presenta- 
tions of several awards, each recognizing some 
notable contributions to the metal industry, 
Charles M. White, chairman of the board of 
Republic Steel Corp. will talk briefly on our 
industry's engineering manpower problems and 
opportunities. 

The @ Annual Banquet on Thursday evening 


John R. Dunning 

Dean of Enginecring 
Columbta University 
Principal Speaker at 
@ Banquet 


SEPTEMBER 1956 


Volume 70, No. 3 


September, 1956 


Board Chairman 
Republic Steel Corp 
Principal Speaker at 
Awards Luncheon 


will have as its principal speaker John R. Dun 
ning, dean of engineering at Columbia University, 
whose knowledge of such things as atomic fission 
is matched only by his wit and urbanity 

Industrial Heating Equipment Assoc. will hold 
another of its notable conferences — this one on 
Tuesday morning, and the topic is Controlled 
Atmospheres and Their Control. Thursday will 
see an entirely new type of meeting, an @ Dis- 
cussion Forum on Stamping Dies — no speakers, 
no papers, no preparation Imagine! That same 
day at the Carter Hotel the eo is cooperating 
with the Atomic Energy Commission in a com- 
prehensive discussion of “The Metal Thorium”, 

These are only some of the highlights of the 
Congress. 

Friday the National Metal Congress will be 
host to all junior members of the @ attending 
colleges within bus-riding distance. At noon will 
be the Distinguished Service Luncheon where 
25-year members will sit elbow to elbow with 
the youngsters who will carry on the metal in- 
dustry in the future 

All this week, afternoon and evening, the 
National Metal Exposition will have its doors 
open to members of the cooperating societies and 
their guests. If past records from the registration 
desk can be relied upon, more than 50,000 such 
men will pass through the turnstiles 

Come to Cleveland in October and get some 
new ideas. Bring as many of your associates as 
necessary to attend all the interesting events. 
One good idea picked up during the week will 
repay the cost many times over! 
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National Metal Congress 


Cleveland, Oct. 6 through 12, 1956 


American Society for Metals 


Headquarters, Statler Hotel 


Technical sessions, Monday through Friday morning 

Seminar on Creep and Recovery, Saturday and Sunday 
Educational Course on Residual Elements, Monday and Tuesday 
Educational Course on Fatigue, Thursday 
Discussion Forum on Dies, Thursday 

Joint Conference with A.E.C. on Thorium, Thursday 


American Institute of Mining and Metallurgical 
Engineers, Institute of Metals Division 


Headquarters, Carter Hotel 


Technical sessions, Monday through Wednesday 
Symposium on Titanium, Tuesday 


American Welding Society 


Headquarters, Cleveland Hotel 


Technical sessions, Monday afternoon through Friday morning 
Educational Lectures, Tuesday and Wednesday afternoon 
Plant tours, Wednesday and Thursday morning 


Society for Nondestructive Testing 


Headquarters, Hollenden Hotel 
Educational sessions, Monday 


Technical sessions, Tuesday through Thursday 


HRA Industrial Heating Equipment Association 


(Jointly with ASM) 


Technical sessions, Tuesday 


NLA Special Libraries Association, Metals Division 


Headquarters, Manger Hotel 


Technical sessions, Thursday 
Field trips, Wednesday and Friday 


Complete programs, grouped by days, shown on following pages 
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Saturday, Oct. 6, 1956 


9:00 A.M. 


9:00 A.M. 


SEPTEMBER 


Statler Hotel 


Seminar on 

Creep and Recovery 
Defects and Recovery 
By J. Koehler, University of Mlinois 
The Thermodynamics and Kinetics of 
Recovery 
By M. B. Bever, Massachusetts Institute of 
Tee hnology 
Polygonization 
By W. R. Hibbard, Jr 


Research Laboratories 


General Electri: 


2:00 P.M. Statler Hotel 


Seminar on 
Creep and Recovery 
Recovery of Electrical Resistivity 


By 7 Ht. Blewitt, Oak Ridge National 


Laboratories 


Recovery of Mechanical Properties 

By EF. C. W. Perryman, Atomic Energy 
Establishment, Canada 

Recovery of Internal Friction and Elastic 


Constants 
By A. S. Nowick, Yale University 


8:00 P.M. Statler Hotel 


Seminar on 
Creep and Recovery 
The Concept of Creep 


By E. N. dat Andrade 
ngland 


ondon 


Sunday, Oct. 1956 


Statler Hotel 


Seminar on 

Creep and Recovery 
Theory of Creep 
By G. Schoeck, Westinghouse 
Laboratories 
The Role of the 
Phenomena 
By E. BR. Parker and J. Washburn, Univer 
sity of California 


He secure h 


Boundary in Creep 


The Effect of Alloying Elements on Creep 
By J. C. Fisher, General Electric Research 
Laboratories 


1956 


2:00 P.M. Statler Hotel 
Seminar on 


Creep and Recovery 


The Spectrum of Activation Energies for 
Creep 

By J. E. Dorn, University of California 
Creep and Fracture 

By N. J. Grant, Massachusetts Institute of 
lex hnology 

Creen of Crystalline Non-Metals 


By J. B. Wachtman, Jr., National Bureau 
of Standard 
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9:00 A.M. Carter Hotel 


Session on Research in Progress 


9:00 A.M. Carter Hotel 


Research Seminar — Embrittlement 


Effect of Hydrogen on Alpha Titanium 
Alloys 

By G. A. Lenning, Titanium Metals Corp 
of America J. W. Spretnak, Ohio State 
University, and R. 1. Jaffee, Battelle Me- 
morial Institute 

Upper-Nose Temper Embrittlement of a 
Nickel-Chromium Steel 

By L. D. Jaffee and D. C. Buffum, Jet 
Propulsion Laboratory, California Institute 
of Technology 

On the Nature of Embritthement Occurring 
While Tempering a  Nickel-Chromium 
Alloy Steel 

By G. Bhat, Crucible Steel Co. of America, 
and J. F. Libsch, Lehigh University 
Observations on the Mechanical Properties 
of Hydrogenated Vanadium 

By B. W. Roberts and H. C. Rogers, Gen- 
eral Electric Co 

Effect of Small Amounts of Alloying Ele- 
ments on the Ductility of Cast Molybdenum 
By L. E. Olds and G. W. P. Rengstorff, 
Battelle Memorial Institute 


Monday Morning, 


9:00 A.M. Hollenden Hotel 
Educational Session 


Welcome 

By Hamilton Migel, President, Society for 
Nondestructive Testing 

Orientation 

By D. T. O'Connor, Chairman, $.N.T. 
Educational Committee 

Sources of Defects Located by Nondestruc- 
tive Testing 

By Carl E. Betz, Magnaflux Corp 
Radiography 

By W. D. Kiehle, Eastnan Kodak Co 
Radiographic Pilm Interpretation 

By L. L. Johnson, Pratt & Whitney Aircraft 
Fluoroscopy 

By W. R. Hampe, Westinghouse Electri: 
Corp 

Penetrant. Testing 

By Taber DeForest, Magnaflux Corp 
Eddy Current Testing 

By G. O. McClurg, Magnaflux Corp 


9:30 A.M. Statler Hotel 
Session on Iron 


The Effect of Sub-Boundaries and Carbide 
Distribution on the Notch Toughness of an 
Ingot Iron 

By J. C. Danko and R. D. Stout, Lehigh 
University 

Notch Ductility of Malleable Irons 

By G. A. Sandoz, N. C. Howells, H. 1 

Bishop and W. S. Pellini, Naval Research 
Laboratory 

New Nodular Iron Process 

By Harry K. Ihrig, Allis-Chalmers Mfg. Co 
The Deformation and Rupture of Gray Cast 
Iron 

By W. R. Clough, Electro Metallurgical 
Co., and M. E. Shank, Massachusetts Insti- 
tute of Technology 
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9:30 A.M. Statler Hotel 


Session on Plastic Deformation 


Slip, Twinning and Fracture in Single Crys- 
tals of Iron 

By J. J. Cox, E. 1. du Pont de Nemours and 
Co., G. T. Horne and R. F. Mehl, Carnegie 
Institute of Technology 

Dynamic Biaxial Stress-Strain Characteris- 
tics of Aluminum and Mild Steel 

By George Gerard and Ralph Papirno, New 
York University 

Some Exploratory Observations of the Ten- 
sile Properties of Metals at Very Low 
Temperatures 

By E. T. Wessel, Westinghouse Research 
Laboratories 


Effect of Strain Rate and Temperature on 
the Plastic Deformation of High-Purity 
Aluminum 

By T. A. Trozera, O. D. Sherby and J. E 


Dorn, University of California 


10:00 A.M. Cleveland Hotel 


President's Welcome and 
Presentation of Awards 


SEPTEMBER 1956 


10:30 A.M. Cleveland Hotel 


Adams Lecture 


10:30 A.M. Statler Hotel 


Educational Lecture Course on 
Effect of Residual Elements on the 
Properties of Metals 


Fundamental Considerations 
By E. R. Parke r, University of California 


12:00 M. Statler Hotel 


Battelle Alumni Luncheon 


Oct. 8, 1956 
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Monday Afternoon 
| 


2:00 P.M. Statler Hotel 
1:45 P.M. Hollenden Hotel 


Educational Lecture Course 


Educational Session Effect of Residual Elements on the 
Magnetic Particle Inspection Properties of Metals 
By W. E. Thomas, Magnaflux Corp Impurities in the Common Nonferrous 
ne Ultrasonic Testing, Contact Methods Metals 
By Ralph W. Frank Sperry Products, Inc By F. N. Rhines, Carnegie Institute of 
Ultrasonic Testing, Immersed Method Pechnologs 


By J. B. Morgan, Aluminum Co. of America 


Ultrasonic Testing, Resonance Method 
By P. K. Block, Branson Instrument Co 


2:00 P.M. Carter Hotel 
Symposium on Nuclear Metallurgy 


Theory and Mechanism of Radiation Effects 
otis 
2:00 P.M. Statler Hotel 
By G. H. Vineyard, Brookhaven National 


Session on Titanium 
Laboratory 


Relative High-Temperature Properties of Irradiation Effects on Physical Metallurgi- 
the Hexagonal Close-Packed and Body cal Processes 

Centered Cubic Structures in lodide By D. E. Thomas, Westinghouse Electric 
Titanium Corp 


By John Lunsford and N. J. Grant, Massa- 


Irradiation Effects in Reactor Materials 
chusetts Institute of Technology 


By Douglas Billington, Oak Ridge National 
Ihe Influence of Alloying on the Elastic Laboratory 

Modulus of Titanium Alloys 

By W. H. Graft, D. W. Levinson and W 

Rostoker, Armour Research Foundation 


A Study of the Air Contamination of Three 


Titanium Alloys 00 P.M. Cleveland Hote 
By J. I Ke ynolds H.R Oude nand R 2: 


I. Jaffee, Battelle Memorial Institute 


Session on Inert-Arc Welding 
o Effect of Sulphur on the Properties of Ti- 
tanium and Titanium Alloys Factors Affecting Melting Rate of Gas 
By L. W. Berger, D. N. Williams and R. I Shielded Metal-Arc Welding 
Jaffee, Battelle Memorial Institute By A. Lesnewich, Air Reduction Co., In 
Relationship Between Heat Treatment, Shielding Gases for Inert-Gas Welding 
Structure and Mechanical Properties of a By W. H. Helmbrecht and CG. W. Oyler 
Titanium Alloy Containing 4° Cr and Linde Air Products Co 
2% Mo Inert-Gas Metal-Arc Welding of High- 
By A. W. Goldenstein and W. Rostoker Pressure Valves 
Armour Research Foundation By F. R. Zacheus, Air Reduction Sales, Inc 
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2:00 P.M. 


SEPTEMBER 


and Evening, Oct. 1956 


Carter Hotel 
Research Summaries — Mechanical 
Properties 


Influence of Silicon and Aluminum on the 
Properties of Hot Rolled Steels 

By R. H. Frazier, F. W. Boulger and C. H 
Lorig, Battelle Memorial Institute 


Creep of Polycrystalline Nickel 
By J. Weertman and P. Shahinian, Naval 
Research Laboratory 


Study of the Effect of Gases on the Melting, 
Casting and Working of Palladium 

By R. H. Atkinson, International Nickel 
Co., In 

Effect of Mo, W and V on the High- 
Temperature Rupture Strength of Ferritic 
Steel 

By A. E. Powers, General Electric Co 

Ti 46% Al as a Base for High-Tempera- 
ture Alloys 

By J. B. McAndreu Armour Research 
Foundation, and H. D. Kessler, Titanium 
Metals Corp of America 

High-Strength Zirconium Alloy—Zircon- 
ium Plus 4% Tin Plus 1.6% Molybdenum 
By Walston Chubb, Battelle Memorial In- 
stitute 


Creep of Single Crystals and Polycrystals 
of Aluminum, Lead and Tin 

By C. D. Wiseman, O. D. Sherby and J. I 
Dorn, University of California 

Effect of Melting and Casting Atmospheres 
on the Stress-Rupture Properties of Cast 
Nic kel-Base Alloys 

By C. M. Hammond and R. A. Flinn, Uni 
versity of Michigan 


Aging in Complex Commercial Nickel- 
Chromium Alloys Hardened With Titanium 
and Aluminum 

By R. F. Wilde, General Motors ¢ orp and 
N. J. Grant, Massachusetts Institute of 
Technology 

Effect of Orientation on the Plastic Defor 
mation of Aluminum Single Crystals and 
Bicrystals 

By B.S. Davis, BR. L. Fleisher, J. D. Living 
ston and Bruce Chalmers, Harvard Univer 
sity 


1956 


2:00 P.M. Cleveland Hotel 


Session on Structures 


Behavior of Welded Built Up Beams Under 
Repeated Loads 

By J. E. Stallmeyer, W. H. Munse and B. J 
Coodal, University of Ilinois 

Welded Open-Web Expanded Beams 

By M. Altfllisch, B. R. Cooke and A. A 
Toprac, University of Texas 

Welded Reinforcement of Openings in 
Structural Steel Tension Members 

By R. A. Hechtman and D. D. Vasarhelyi, 
University of Washington 


2:00 P.M. Cleveland Hotel 


Session on Weldability and Research 


Notch Toughness Characteristics of Sub- 
merged-Arc Weld Deposits 
By 1. L. Stern, N. A. Kahn and H. Nagler, 
New York Naval Shipyard 


Effect of Metallurgical Variables on Tran 
sition Behavior in Charpy Slow-Bend and 
Impact Tests 

By C. BE. Harthower, Watertown Arsenal 
Laboratories 

Mild Steel Weld-Metal Porosity 

By RK. D. Stout, Lehigh University, and 
J. T. Ballass, Flectric Boat Div. of General 
Dynamics orp 


6:00 P.M. Cleveland Hotel 


President's Reception 


9:00 A.M. Carter Hotel 


Research Seminar — Crystalline 
Imperfections and Mechanical 


Behavior 


Delayed Yielding in a Substitutional Solid 
Solution Alloy 

By L. A. Shepard and J. E. Dorn, Univer- 
sity of California 

Control of Strain Aging in Alpha Iron 

By E. R. Morgan, Jones and Laughlin Steel 
Corp., and J. C. Shyne, Ford Motor Co. 
Recovery of Cold Worked High-Purity 
Aluminum-Magnesium Alloys 

By E. C. W. Perryman, Atomic Energy of 
Canada, Ltd. 

Temperature Dependence of Annealing 
Phenomena in a Cold Rolled Aluminum 
Single Crystal 

By A. H. Lutts and P. A. Beck, University 
of Illinois 


Investigation of the Effect of Solutes on the 
Grain-Boundary Stress Relaxation Phenom- 
enon 

By S. Weinig, New York University, and 
E. 8. Machlin, Columbia University 

Some Observations on the Structure of 
Grain Boundary Fracture Surfaces 

By H. C. Chang and N. J. Grant, Massa- 
chusetts Institute of Technology 


9:00 A.M. Statler Hotel 


Session on Steel 


Temperability of Steels 

By L. D. Jaffe, Jet Propulsion Laboratory, 
California Institute of Technology, and 
Edward Gordon, United Gas Corp. 


Tuesday Morning, 


The Temperature Dependence of the Hard- 
ness Of Pure Iron and Various Ferritic 
Steels 

By F. Garofalo and D. C. Marsden, U.S. 
Steel Corp. and G. V. Smith, Cornell Uni- 
versity 

The Influence of Bainite on Mechanical 
Properties 

By R. F. Hehemann, V. Luhanow and A. R 
Troiano, Case Institute of Technology 

On the Cooling Transformations in Some 
0.40% Carbon Constructional Alloy Steels 
By D. J Blickwede and R. C. Hess, Bethle- 
hem Steel Co. 


9:00 A.M. Carter Hotel 
Symposium on Titanium 


Panel Discussion on Sponge and Mill Pro- 
duction Economics 
Speaker: H. H. Kellogg, Columbia Univer- 
sity 
Panelists: W. E. Lusby, Jr., E. 1. du Pont 
de Nemours and Co 
T. W. Lippert, Titanium Metals 
Corp of America 
P. Alspaugh, Electro Metallur- 
gical Co. 
V. W. Whitmer, Republic Steel 
Corp 
D. W. Kaufmann, Rem-Cru Ti- 
tanium, Inc. 
F. Vandenburgh, Mallory-Shar- 
on Titanium Corp 
Panel Discussion on Fabrication Economics 
Speaker: S. A. Gordon, Battelle Memorial 
Institute 
Panelists: G. Fairbairn, North American 
Aviation, Inc 
W. H. Sharp, Pratt and Whit- 
ney Aircraft Div., United Air- 
craft Corp. 
A. L. Rustay, Wyman-Gordon 


Co. 
R. A. Paetz, Thompson Prod- 
ucts, Inc 


W. R. Carpenter, Convair Div 
General Dynamics Corp 


9:00 A.M. Hollenden Hotel 


First Session on Developments 
in Nondestructive Testing Methods 


Inspection of Small-Diameter Tubing by 
Eddy Current Methods 

By John W. Allen and Robert B. Oliver, 
Oak Ridge National Laboratory 
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Oct. 1956 


Broad Beam Attenuation Data for Concrete 
for 70 to 250 Kvp. X-Rays 

By E. Dale Trout, X-Ray Dept., General 
Electric Co. 

Design and Application of a Portable X- 
Ray Spectrograph 

By Irwin I. Bessen, North American Philips 
Co., Ine. 

Standardization and Applications of Ultra- 
sonic Surface Wave Inspection 

By G. J. Binczewski, Kaiser Aluminum & 
Chemical Corp. 

Data Extraction in Nondestructive Testing 
By H. N. Staats, Applied Research, Inc. 


9:30 A.M. Cleveland Hotel 


Session on Aircraft 


Design Requirements for Fusion Welding 
Titanium in Aircraft Applications 

By R. Meredith, North American Aviation 
Fusion Welding of Magnesium-Thorium 
Alloys 

By F. K. Lampson, Marquardt Aircraft 
Weld Planishing Improves Production of 
Aircraft Parts 

By H. L. Mederith, Airline Welding and 
Engineering Co. 


9:30 A.M. Cleveland Hotel 


Session on Weldability and 
Research 


Brittle Fracture Initiation Tests 
By C. Mylonas and D. C. Drucker, Brown 
University 


Brittle Fracture Propagation in Wide Steel 
Plates 

By W. J. Hall, R. J. Mosborg and V. J. Me- 
Donald, University of Mlinois 

The Effect of Microstructure on Notch 
Toughness—Part IV 

By J. C. Danko, R. D. Stout and J. H 
Gross, Lehigh University 


9:30 A.M. Cleveland Hotel 


Session on Design and Inspection 


How Welding Can Further Bridge Building 
Progress 

By O. Blodgett, Lincoln Electric Co 
Industrial Radiography by Gamma-Ray 
Projection From Radioactive Isotopes 

By C. M. Dick, Metal & Thermit ¢ orp 
Greater Acceptance of Welding Through 
the Use of Inspection Methods 

By J. R. Harrer, Magnaflux Corp 


SEPTEMBER 1956 


9:30 A.M. Statler Hotel 


Educational Lecture Course on 
Effect of Residual Elements on the 
Properties of Metals 


Residual Elements in Steel 
By J. W. Halley, Inland Steel Co 


9:30 A.M. Statler Hotel 


Joint session with @ on 
Furnace Atmospheres — 
Their Properties, Application, 
Control and Usage 


Review of Atmospheres—Their Types 

By C. H. Vaughan, Electric Furnace Co 
Review of Atmospheres—Their Applica- 
trons 

By Clarence E. Peck, Westinghouse Ele« 
tric Corp 


Types of Controllers Available 

By W. Besselman, Leeds & Northrup Co 
Methods of Controlling Atmosphere Con- 
verters 

By Walter Holcroft, Holcroft & Co. 
Methods of Controlling Atmosphere in 
Furnaces 

By Orville Cullen, Surface Combustion 
Corp 

Atmosphere Furnaces—Their Safe Opera 
tion 

By Norman H. Davies, North American 
Mfg Co 


12:00 M. Statler Hotel 


Awards Luncheon 


Spe aker: C. M. White, Chairman of the 
Board, Republic Steel Corp 
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1:30 P.M. Hollenden Hotel 


Session on Nondestructive Testing 
in the Petroleum and Chemical 
Industries 


Quality Characteristics of Chemical Equip- 
ment and Their Control Through Non- 
destructive Testing 

By C. J. Veith, E. 1. du Pont de Nemours 
& Co., Ine. 

Inspection of Piping 

By H. Thielsch, Grinnel Co., Inc 
Ultrasonic Inspection in the Oil Refining 
and Related Industries 

By D. J. Evans, Engineering Test Services, 
Ir 

A Fast, Economical Inspection for Drill 
Pipe 

By F. M. Wood, Tuboscope Co 


200 P.M. Statler Hotel 


Session on Steel 


Impact Characteristics and Mechanical 
Properties of Leaded and Non-Leaded 
C-1050 and C-1141 Steels 

By A. P. Weaver, Inland Steel Co 
Relation of Inclusions to the Fatigue Prop- 
erties of S.A.E. 4440 Steel 

By H. N. Cummings, F. B. Stulen and 
W. C. Schulte, Curtiss-Wright Corp 
Effect of Silicon on Transverse Properties 
and on Retained Austenite Content of High- 
Strength Steels 

By John Vajda, J. J. Hauser and Cyril 
Wells, Carnegie Institute of Technology 
Bend-Tensile Relationships for Toolsteels 
at High Strength Levels 

By J. C. Hamaker, Jr., V. G. Strang and 
G. A. Roberts, Vanadium-Alloys Steel Co 


2:00 P.M. 


Tuesday Afternoon 


Carter Hotel 


Research Summaries — 
Atom Movements and Structure 


Basal Plane Development in Electrodepos- 
ited Hexagonal Close-Packed Metals—Zinc, 
Titanium, Zirconium 

By W. R. Opie, National Lead Co 

Surface Activity Methods for the Determi- 
nation of Diffusion Coefficients in Solids 
By R. H. Condit and C. E. Birchenall, 
Princeton University 


X-Ray Diffraction Determination of the 
Coefficients of Expansion of Alpha-Uranium 
By J. R. Bridge, C. M. Schwartz and D. A. 
Vaughan, Battelle Memorial Institute 


Solubility of Boron in FesC and Variation 
of Saturation Magnetization, Curie Tem- 
perature, and Lattice Parameter of Fes(C, B) 
With Composition 

By M. E. Nicholson, University of Minne- 


sota 


Crystal Structure of Delta-Prime Plutonium 
and the Thermal Expansion Characteristics 
of Delta, Delta-Prime and Epsilon Plu- 
tonium 

By F. H. Ellinger, Los Alamos Scientific 
I .aboratory 


Structure of the Transition Phase, Omega, 
in Titanium-Chromium Alloy 

By A. E. Austin and J. R. Doig, Battelle 
Memorial Institute 


Neutron Diffraction Study of Textures in 
Drawn Body-Centered Cubic Metals 

By R. A. Swalin, University of Minnesota, 
and A. H. Geisler (deceased ) 

Relative Interfacial Energies of Symmetrical 
Tilt Grain Boundaries in Silver 

By K. T. Aust, General Electric Co. 


2:00 P.M. Cleveland Hotel 


Session on Titanium 


An Investigation of the Weldability of 
Ti-6% Al-4% V 

By D. M. Daley, Jr. and C. E. Harthower, 
Watertown Arsenal Laboratories 
Problems Involved in Spot Welding Titan- 
ium to Other Metals 

By F. W. McBee, Jr. and J. H. Henson, 
Defense Research Laboratory, and L. R 
Benson, University of Texas. 

Effects of Interstitial Elements on Welds 
in Alpha-Beta Titanium Alloys 

By W. J. Lewis, M. L. Kohn, G. E. Faulk- 
ner and P. J. Rieppel, Battelle Memorial 
Institute 
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and Evening, Oct. 1956 


2:00 P.M. Carter Hotel 


2:00 P.M. 


Cleveland Hotel 


Symposium on Titanium Symposium on Metallizing 
Panel Discussion on State of Analytical Surfacing and Build-up 
Development By R. J. McWaters, Metallizing Engineer 
Speaker S. Vigo, Watertown Arsenal ing Co., Ime 


Panelists: T. D. McKinley, E. 1. du Pont 
de Nemours and Co., Inc 
J. E. Griffin, Mallory-Sharon Ti 
tanium Corp 
H. T. Clerk, Iv., Rem-Cru Ti- By E. T. Englehart, Aluminum Research 


Laboratories 


Ceramic Coatings 
By Representative of Norton Co 


Corrosion 


tanium Inc 
A. F. Ernster, Ford Motor Co Combination Coatings 
Ww A Dupraw, National Re By ( J Breitenstein Metal-( ladding Irv 
search Corp 


M. J. Miles, Titanium Metals 


Corp. of America 4:30 P.M. Cleveland Hotel 
Panel Discussion on Practical Problems As- 
sociation With the Control of Interstitials Educational Lecture Series 


Speakers: L. S. Busch, Mallory-Sharon Ti- 
tanium Corp 


H. Brown, Solar Aircraft Co 6:30 P.M. Hollenden Hotel 
C. Handova, North American 
Aviation, In Hospitality Hour, Banquet 


Panelists: H. T. Clark, Jr., Rem-Cru Titan 
ium, Inc. 
T. Perry, Republic Steel Corp 
S. A. Herres, Titanium Metals 
Corp. of America 


J. A. King, Thompson Products 
of Canada 
| 
2:00 P.M. Statler Hotel Led 


Educational Lecture Course on 
Effect of Residual Elements on the 
Properties of Metals 


and Awards 


Newer Metals — Titanium, Zirconium, Evening Carter Hotel 
Molybdenum and Chromium 
By D. J. McPherson, Armour Research Fellowship Dinner 


Foundation 


2:00 P.M. Cleveland Hotel 


Session on Inert-Arc Welding 


Selection of Proper Inert-Gas-Shielded Arc 
Welding Process 

By C. J. Sulliean and 1. D. Holster, Jr., Air 
Reduction Sales Co 

Consumable-Electrode Inert-Gas Welding 
With Small-Diameter Wires 

By K. E. Richter and J. F. M. Essig, Linde 
Air Products Co 

Inert-Gas-Shielded Metal-Arc Spot Process 
By J. W. Kehoe and H. J. Bichsel, Westing- 
house Electric Corp 
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730 A.M. 


9:00 A.M. 


Statler Hotel 


Chapter Chairmen’s Breakfast 


9:00 A.M. Statler Hotel 


Annual Meeting 


Hollenden Hotel 


Session on Nondestructive Testing 
of Nuclear Reactor Components 


Nondestructive Testing Problems in the 
Nuclear Reactor Field 

By S. McLain and W. J. McGonnagle, 
Argonne National Laboratory, and E. C. 
Wood, General Electric Co. 

Basic Principles and Techniques of Eddy 
Current Testing 

By H. L. Libby, General Electric Co., 
Hanford Atomic Products Operation 
Ultrasonic Methods and Techniques Used 
at the Savannah River Laboratory 

By R. W. Leep and J. D. Ross, E. 1. du 
Pont de Nemours & Co., Inc 

Inspection of Small-Diameter Tubing for 
Nuclear Reactor Applications 

By R. B. Oliver, Oak Ridge National Labo- 
ratory 

Ultrasonic Scanning and Recording Equip- 
ment 

By W. N. Beck, Argonne National Labora- 
tory 


Wednesday Morning, 


9:00 A.M. Carter Hotel 


Research Summaries — 
Kinetics and Thermodynamics 


Structure-Dependent Corrosion of CusAu 
Experiments Relating to the Mechanism of 
Stress Cracking of Homogeneous Solid 
Solutions 

By Robert Bakish, Sprague Electric Co., 
and W. D. Robertson, Yale University 


Growth of External Copper Layers During 
the Internal Oxidation of Dilute Cu-Al 
Alloys in a Cuprous Oxide-Copper Pack 
By D. L. Wood, General Electric Co 
Free Energy of Formation of Mn,C, From 
Vapor-Pressure Measurements 

By C. L. McCabe and R. G. Hudson, Car- 
negie Institute of Technology 

Oxygen in Liquid Iron-Nickel Alloys 

By H. A. Wriedt, U. S. Steel Corp., and 
John Chipman, Massachusetts Institute of 
Technology 


A.M. Carter Hotel 


Research Summaries — 
Transformation 


Study of the Iron-Silicon Order-Disorder 
Transformation 
By F. W. Glaser, Alloy Precision Castings 
Co., and W. Ivanick, Schwarzkopf De- 
velopment Corp. 


Structural Changes During the Aging in an 
Aluminum-Magnesium-Zinc Alloy 

By L. F. Mondolfo, Wlinois Institute of 
Technology, N. A. Gjostein, Carnegie In- 
stitute of Technology, and D. W. Levinson, 
Armour Research Foundation 

Sympathic Nucleation of Ferrite 

By H. 1. Aaronson and C. Wells, Carnegie 
Institute of Technology 


Electrical Resistivities and Phase Trans- 
formations of Lanthanum, Cerium, Praseo- 
dymium, and Neodymium 

By F. H. Spedding, A. H. Daane and K. W 


Herrmann, lowa State College 
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9:30 A.M. Cleveland Hotel 


Session on Brazing and Surfacing 


Silver Brazing Lap Joints in Stainless Steel 
Tubing 

By G. H. Bohn, Linde Air Products Co. 
Basic Characteristics of Some Heat Resis- 
tant Brazing Filler Materials 

By W. Chang, General Electric Co. 

Longer Service Life Through Hard Facing 
for Petroleum Industry Equipment 

By H. S. Gonser, Wall Colmonoy Corp. 


9:30 A.M. Cleveland Hotel 


Session on Filler Metal 


A New Nodular Cast Iron Welding Rod for 
Foundries and Fabricators 

By R. O. Day, J. S. Snyder and H. V. 
Inskeep, Linde Air Products Co. 


Coating Ingredients Influence on Surface 
Tension, Arc Stability and Bead Shape 

By T. H. Hazlett and Earl R. Parker, Uni- 
versity of California 

Electrode Control in an Alloy Pressure Ves- 
sel Plant 

By W. W. Weber, Colonial Iron Works Co 


9:30 A.M. Cleveland Hotel 


Session on Piping and Pipelines 


Status of Efforts to Develop Mechanized 
Pipeline Welding Methods 

By P. S. Reed, Oil and Gas Journal 
Automatic Welding of Piping 

By H. Thielsch and F. R. Jerome, Jr., Grin- 
nell Co., Ine 


Automatic Welding Applications at the 
Whiting Refinery 

By R. C. Wheeler and R. M. Kolb, Stand- 
ard Oil Co 


10:00 A.M. Statler Hotel 


Campbell Memorial Lecture 


Metallurgy at Low Temperatures 
By Charles S. Barrett, Institute for the 
Study of Metals, University of Chicago 


12:00 M. Statler Hotel 


Canadian Luncheon 


12:00 M. Carter Hotel 


Powder Metallurgy Luncheon 


9:30 A.M. 


Plant Tour to 12:00 M. Statler Hotel 


Euclid Div., General Motors Jorp. 
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Wednesday Afternoon and 


1:30 P.M. Hollenden Hotel 


Mehl Honor Lecture 
and National Meeting 


Standards for Nondestructive Testing Prac- 
tices 
By N. L. Moc hel, Westinghouse Electric 
Corp. 


2:00 P.M. Statler Hotel 


Session on Stainless 


Precipitation Reactions in Austenitic Cr- 
Mn-C-N Stainless Steels 

By Chi-Mei Hsiao and E. J. Dulis, Crucible 
Steel Co. of America 

Martensitic Transformation in the Machin- 
ing of Austenitic Stainless Steel 

By E. F. Erbin, Titanium Metals Corp., 
E. R. Marshall, University of Vermont, 
and W. A. Backofen, Massachusetts In- 
stitute of Technology 

Transformation Products in Cold Worked 
Austenitic Manganese Steel 

By R. K. Buhr and S. L. Gertsman, De- 
partment of Mines and Technical Surveys, 
Ottawa, and James Reekie, Northern Elec- 
tric Co. 

Metallography of Titanium-Stabilized 18-8 
Stainless Steel 

By T. V. Simpkinson, Republic Steel Corp, 
Phase Relationships and Mechanical Prop- 
erties of lron-Chromium-Carbon- 
Nitrogen Alloys 

By G. F. Tisinai and C. H. Samans, Stand- 
ard Oil Co. 


2:00 P.M. Carter Hotel 


Symposium on Magnetism 


Fundamentals of Magnetism 

By J. B. Goodenough, Massachusetts In- 
stitute of Technology 

Kinetics of Magnetization 

By D. S. Rodbell, General Electric Co. 
Metallurgy of Magnetic Materials 

By J. J. Becker, General Electric Co 


2:00 P.M. Carter Hotel 


Research Summaries — 
Alloy Systems 


Study of Ferrous Ternary Diagrams in Rela- 
tion to Magnetic Interactions; the FeNiAl 
System 

By U. H. Roesler, Westinghouse Research 
Laboratories 


Melting Point Determination of Hafnium, 
Zirconium and Titanium 

By D. K. Deardorff and E. T. Hayes, U.S 
Bureau of Mines 

Gamma Loop Studies in the Iron-Silicon 
and Iron-Silicon-Titanium Systems 

By G. G. Bentle and W. P. Fishel, Vander- 
bilt University 

Uranium-Bismuth System 

By R. J. Teitel, Brookhaven National Labo- 
ratory 

Uranium-Silicon Alloys 

By A. E. Kaufmann, Nuclear Metals, Inc., 
B. D. Cullity, University of Notre Dame 
and G. Bitsianes, University of Minnesota 
Uranium-Zinc System 

By P. Chiotti, H. H. Klepfer and K. J. Gill, 
lowa State College 

Constitution of Nickel-Rich Quaternary 
Alloys of the Nickel-Chromium-Titanium- 
Aluminum System 

By A. Taylor, Westinghouse Research 
Laboratories 

Solid Solubility of Carbon in Chromium 
By W. H. Smith, General Electric Co. 


2:00 P.M. Cleveland Hotel 


Session on Resistance Welding 


Recent Developments in Magnetic Force 
Welding 

By E. J. Funk, Precision Welder & Flexo- 
press Corp. 

Regulated and Programmed Resistance 
Welding Control Systems 

By C. Sinclair, General Electric Co. 
Finish Mash Seam Welding 

By M. L. Begeman and W. J. Allen, Uni- 
versity of Texas 
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2:00 P.M. 


Evening, Oct. 10, 1956 


Statler Hotel 


Session on Nuclear Materials 


Creep and Stress-Rupture Properties of 
Zirconium, Effect of Annealing Treatment 
By R. W. Guard and J. H. Keeler, General 


2:00 P.M. 


Cleveland Hotel 


Session on Pressure Vessels 


Fabrication of Inert-Gas Welded Aluminum 
Tanks and Pressure Vessels 
By R. J. Franz and Amel R. Meyer, Graver 


Electric Co. Tank and Mfg. Co., In 
Transformation § Kinetics of  Uranium- 


The Properties of Pressure-Vessel Steels in 


Niobium and Ternary Uranium-Molyb- Heavy Sections 
denum-Base Alloys By J. H. Gross and R. D. Stout, Lehigh 
By R. J. Van Thyne and D. J. McPherson, University 


Armour Research Foundation Investigation of a Pressure Vessel Failure 


Transformation Kinetics of Uranium- By J. Heuschkel, Westinghouse Research 
Molybdenum Alloys Laboratories 
By R. J. Van Thyne and D. J. McPherson, 


Armour Research Foundation 


The Plastic Deformation of Uranium on 
Thermal Cycling . 
By H. H. Chiswik, Argonne National Labo- 4:30 P.M. Cleveland Hotel 


ratory 


Educational Lecture Series 


7:00 P.M. 


2.00 P.M. Field Trip to Ford Motor Co, 


Cleveland Hotel 


Session on Stainless Steel 


Properties of Austenitic Chromium-Man- 


ganese Stainless Steel Weld Metal 7:00 P.M. Cleveland Hotel 
By W. T. DeLong and H. F. Reid, McKay 
Co. 


Annual Dinner 
The Plastic Ductility of Welded Joints in 
Austenitic Steel Piping at 1200 

By R. W. Emerson and R. W. Jackson, 
Pittsburgh Piping and Equipment Co 
Further Studies on Stainless Steel Hot 
Cracking 

By H. Rischall and P. P. Puzak, Naval 
Research Laboratory 


2:00 P.M. 
Field Trip to National Carbon Co. 
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Thursday Morning, 


9:00 A.M. Hollenden Hotel 


Second Session on 
Developments in Nondestructive 
Testing Methods 


The Ultrasonic Micrometer—a New Non- 
destructive Test Tool 

By H. A. Rocha, Large Steam Turbine- 
Generator Dept., General Electric Co. 
Production Inspection of Pipe and Tubing 
by the Immersed Ultrasound Method 

By Robert B, Oliver, R. W. McClung and 
J. K. White, Oak Ridge National ie, 
tory 


Field Performance of TVX System 

By J. E. Jacobs and A. L. Pace, X-Ray 
Dept., General Electric Co, 

Fluoroscopy With Electronic Image Intensi- 
fication 

By A. L. Gobus, Instruments Div., North 
American Philips Co., Inc. 


9:30 A.M. Statler Hotel 


Session on High Temperature 


Effect of Sigma Phase on Co-Cr-Mo Base 
Alloys 

By Ronald Silverman, Sylvania Electric 
Co., William Arbiter, Nuclear Develop- 
ment Corp. of America, and Frank Hoi. 
U. S. Army 

An Austenitic Alloy for High-Temperature 
Use 

By R. W. Guard and T. A. Prater, Generai 
Electric Research Laboratory 
High-Temperature Rupture-Strength Prop- 
erties of Chromium-Nickel Stainless Steels 
Containing Titanium and Boron 

By J. Salvaggi and L. A. Yerkot ich, Cor- 
nell Aeronautical Laboratories, Inc. 
Effect of Environment on Creep-Rupture 
Properties of Some Commercial Alloys 

By Paul Shahinian, Naval Research Labo- 
ratory 

The Influence of Molybdenum on the Phase 
Relationships of a High-Temperature Alloy 
By H. J. Beattie, Jr. and F. L. VerSnyder, 
General Electric Co. 


9:30 A.M. Cleveland Hotel 


Session on Piping and Tubing 


Study of Interrupted Welding of Heavy- 
Wall Steam Pipe 

By I. A. Rohrig, J. O. Smith and E. CG. 
Shifrin, Detroit Edison Co 

Welding Heavy-Wall Carbon-Steel Pipe 
With CO, Shielding Gas 

By A. B. Dunning, General Electric Co. 
Effect of Zinc Phosphate Coatings on 
Flash Welding of Steel Tubing 

By J. F. Young and A. Phillips, Douglas 
Aircraft Co., Ine. 


9:30 A.M. Statler Hotel 


Educational Lecture Course on 
Factors Affecting the Fatigue 
Endurance of Carburized Steel 


Introduction 
By J. B. Bidwell, General Motors Corp. 


Physical Metallurgy of Carburized Steels 
By G. H. Robinson, General Motors Corp. 
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9:30 A 


SEPTEMBER 


.M. Carter Hotel 


Conference on Thorium 
(Jointly with A.E.C.) 
Properties of the Metal 


The Role of Thorium Metal in the Nuclear 
Field 

By John P. Howe, Atomics International 
Non-Nuclear Applications of Thorium 
Metal Other Than in Magnesium Tech- 
nology 

By William C. Lilliendahl, Westinghouse 
Electric Corp 

The Uses of Thorium in Magnesium 
Technology 

By T. E. Leontis, Dow Chemical Co. 

The Production of Thorium Compounds 

By Morton Smutz and John Barghusen, 
Ames Laboratory, A.E.C 

Reduction of Thorium Tetrafluoride by 
Calcium 

By Harley A. Wilhelm, Ames Laboratory, 
A.E.C. 

Consumable-Electrode Arc Melting of 
Thorium 

By A. H. Roberson, U.S. Bureau of Mines 
Powder Metallurgy of Thorium 

By B. Kopelman, Sylvania Electric Co. 
Spectrographic Analysis of Thorium Metal 
By V. A. Fassel and Edward DeKalb, 
Ames Laboratory, A.E.C. 

Chemical Analysis of Thorium Metal 

By C. J. Rodden and Morris W. Lerner, 
New Brunswick Laboratory, A.E.C. 
Purification of Thorium Metal by the lodide 
or Hot-Wire Process 

By Ivor E. Campbell, Battelle Memorial 
Institute 

The Electrolytic Refining of Thorium 

By R. A. Noland, Argonne National Labo- 
ratory 


.M. Statler Hotel 


Discussion Forum on 
Die Wear and Die Life in 
Stamping Operations* 


*Morning session by invitation 


1956 


9:30 A.M. 


Plant Tour to 
Chevrolet-Cleveland Div. of 
General Motors Corp. 


9:30 A.M. Cleveland Hotel 


Session on Welding and Cutting 


Aspects of Crack Sensitivity in Machinable 
Deposits on Cast Iron 

By J. Broderick, R. D. Wasserman and 
J. F. Quaas, Eutectic Welding Alloys Corp 
Fundamental Concepts of Oxygen Cutting 
By R. L. Stoecker and W. B. Moen, Air 
Reduction Co., 

Transverse Cracking Resulting From Oxy- 
ren Cutting 

By N. N. Breyer, Continental Foundry & 
Machine Div., Blaw-Knox Co 


9:30 A.M. Cleveland Hotel 


Session on Aluminum 


Chlorine Additions in Inert-Gas Metal-Arc 
Welding of Aluminum 

By A. R. Pfluger and M. B. Kasen, Kaiser 
Aluminum and Chemical Corp., and L. A 
Cook, Ravens Metal Products, Inc 

The Thermal Stability of Cold Buu Welds 
in Aluminum and Copper 

By W. H. Bruckner and J. H. Sayles, Uni- 
versity of Illinois 

Fabricating Aluminum With Orher Metals 
By K. V. Lutz, All-State Welding Alloys 
Co., Ine 


10:00 A.M. Public Auditorium 


Session on Automation in 
Literature Research 


A Report on the A.S.M. Mechanized Litera- 
ture Searching Project 

By Allen Kent, Center for Documentation 
and Communication Research, Western Re- 
serve University 
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1:05 P.M. Public Auditorium 


Open Discussion Forum on 
Die Wear and Die Life in 
Stamping Operations 


1:30 P.M. Hollenden Hotel 


Session on Nondestructive 
Testing of Aircraft 


Relationship Between Defect Orientation 
and Ultrasonic Indications 

By R. E. Kleint, North American Aviation, 
Ine. 


Classification of Contractor's Standards for 
the Procurement of Bureau of Aeronautics 
Magnesium and Aluminum Castings 

By E. L. Criseuolo and N. Modine, U.S 
Naval Ordnance Laboratory 


Radiography in Production Control and 
Inspection of Reliable Subminiature Tubes 
By E. A. Kolm, Raytheon Mfg. Co. 
X-Ray of Aircraft Components at the 
Aircraft for Maintenance Purposes 

By F. R. Richardson, U.S. Air Force 


2:00 P.M. Statler Hotel 


Educational Lecture Course on 
Factors Affecting the Fatigue 
Endurance of Carburized Steel 


Residual Stresses in Carburized Steels 
By W. S. Coleman, General Motors Corp. 
Fatigue Durability of Carburized Steels 
By R. L. Mattson, General Motors Corp 


Summary 
By R. F. Thomson 


Thursday Afternoon 


2:00 P.M. Carter Hotel 


Conference on Thorium 
(Jointly with A.E.C.) 
Properties of the Metal 


Physical Constants, Crystal Structure and 
Thermodynamic Properties 

By J. F. Smith, Ames Laboratory, A.E.C 
Atomic Structure of Thorium, Its Electron 
Energy and Other Considerations as to 
Solid-State Physics 

By T. G. Berlincourt, Atomics International 
Preferred Orientation in Thorium 

By L. K. Jetter and Carl J. McHargue, Oak 
Ridge National Laboratory 


Fabrication and Cladding of Thorium Metal 
By John H. Frye and Jack Cunningham, 
Oak Ridge National Laboratory 
Recrystallization and Grain Growth in 
Thorium Metal 

By Edward J. Boyle, Electro Metallurgical 
Co. 

Mechanical Properties of Thorium Metal 
and High-Thorium Alloys 

By John Milko and Robert E. Adams, Oak 
Ridge National Laboratory 

Corrosion Resistance of Thorium Metal and 
High-Thorium Alloys 

By H. A. Pray and Associates, Battelle 
Memorial Institute 

Metallography of Thorium 

By Harriet P. Roth, Nuclear Metals, Inc. 
Irradiation Damage in Thorium Metal 

By Frank G. Foote, Argonne National 
Laboratory 

Thorium Alloy Systems 

By H. A. Saller and Frank A. Rough, 
Battelle Memorial Institute 

Hazards Associated With Thorium Metal- 
lurgy 

By Adolph Voight and Milo Voss, Ames 
Laboratory, A.E.C. 
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and Evening, Oct. 


2:00 P.M. Statler Hotel 


Session on High Temperature 


The Mechanical Properties of lron-Alumi- 
num Alloys 

By W. Justusson, V. F. Zackay and E. R 
Morgan, Ford Motor Co 

Some High-Temperature Oxidation Charac- 
teristics of Nickel With Chromium Addi- 
tions 

By G. E. Zima, International Nickel Co., 
Ir 

The Mechanical Properties of Swaged 
lodide-Base Chromium and Chromium 
Alloys 

By D. J. Maykuth and R. 1. Jaffee, Battelle 
Memorial Institute 

Effect of Dispersion of Alpha Phase on the 
High-Temperature Fatigue Properties of 
Alpha-Beta Brass 

By J. E. Breen, Naval Research Laboratory, 
and J. R. Lane, National Research Council 
Aging Reactions in Certain Superalloys 
By W. C. Hagle and H. J. Beattie, Jr., 
General Electric Co 


1956 


200 P.M. Public Auditorium 


7:30 P.M. 


11, 1956 


Publications on Industrial Uses of 
Atomic Energy 


The Literature of Industrial Power Uses of 
Atomic Energy 

By Fred E. Croxton and Philip Leslie 
Goodyear Atomic Corp 

The Literature of Radiation Effects on Ma 
terials 

By James B. Dodd, Babcock & Wilcox Co 
The Literature of Radioactive Testing 
Techniques 

(Speaker to Be Announced ) 


2:15 P.M. Public Auditorium 


Open Discussion Forum on 
Die Wear and Die Life in 
Stamping Operations 


6:30 P.M. Manger Hotel 


Dinner and Social Hour 


Statler Hotel 


Annual Banquet 


Spe aker: John R. Dunning, Dean of Engi- 
neering, Columbia University 
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Friday Oct. 12, 1956 


9:00 A.M. 9:30 A.M. Cleveland Hotel 


‘ield Trip to Penton Publishing Co. Session on Processes 


The Motor Arc Welding Process 


9:30 A.M. Cleveland Hotel By C. C. Stone and R. A. Noland, Argonne 
National Laboratory 
Session on Molybdenum and High-Frequency Continuous Seam Welding 
Zirconium of Ferrous and Non-Ferrous Tubing 
By H. B. Osborn, Jr., Tocco Div., Ohio 
Ductility of Tungsten-Arc Welds in Molyb- Crankshaft Co. 
denum 


Developed Procedures for the Flexible 
Electrode Submerged-Arc Welding Process 
By M. H. Fritsche, Westinghouse Electri: 
The Influence of Nitrogen on the Ductility Corp. 

of Molybdenum Welds 

By W. N. Platte, Westinghouse Electric 

Corp. 


By R. E. Monroe, N. E. Weare and D. C. 
Martin, Battelle Memorial Institute 


Notch Slow-Bend Testing of Zirconium and : =e 
Zircaloy-2 12:00 M. Public Auditorium 
By R. G. Wheeler, General Electric Co. 


Distinguished Service Luncheon for 25- 
Year Members and Students 


9:30 A.M. Cleveland Hotel 


Session on Shop Management 


Organization of Shop Management for 2:00 P.M. 
Quality Welding on 
By W. B. Bunn, M. W. Kellogg Co. Tour of Thompson Products Co 


Maintaining Workmanship Standards for 
Quality Welding 

By Howard B. Cary, Marion Power Shovel 
Co 
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Aaron Machinery Co., Ine. 2224 
Acetogen Gas Co. 2656 
Gas mixing unit for cutting and 
brazing applications. 


Acme Steel Co. 1933 
Metal stitchers and steel strap- 
ping. 

Aeme Tool Co 715 


Universal lathe tool holder and 
inspection tools. 


Adamas Carbide Corp. 
Sintered aluminum oxide cut- 
ting tool material and tungsten 
carbide. 


Advance Glove Mfg. Co. 
Complete line of safety gloves. 


Aeronautical Service- 

Engineering 2751 
Aircraft and helicopter parts 
shot-peened. 


1747 


Aeroprojects Inc. 
Ultrasonic welding and brazing 
equipment. 


2333 


Ajax Electric Co. 


1609 
Salt bath furnace equipment. 


Ajax Electrothermie Corp. 1 
High-frequency induction fur- 
naces. 


Ajax Engineering Corp. 
Low-frequency induction melt- 
ing furnaces. 


Aldridge Industrial Oils Ine. 525 
Heat treating and metalworking 
compounds 


Al-Fin Div., Fairchild Engine 
& Airplane Corp. 324 
Molecularly bonded bimetallic 
castings. 


1609 


Allegheny Ludlum Steel Corp. 451 
Heat and corrosion resistant al- 
loys, tool and die steels and ce- 
mented carbides. 


Allis-Chalmers Mfg. Co., 
Buda Div. 2 
Openhearth diesel fork lift 
truck. 


Allison Div. 
Abrasive cutting wheels. 


Alloy Engineering & Casting 


1816 


Heat and corrosion resistant 
castings. 


American Brake Shoe Co. 215 
Heat resistant and precision en- 
gineered castings. 


American Cast Iron Pipe Co. 2144 
Centrifugal castings. 
American Chain & Cable Co. 1816 


See Allison Div., Campbell Ma- 
chine Div. and Wilson Mechani- 
cal Instrument Div. 


American Chemical Paint Co. 
Metalworking and finishing 
compounds. 


2332 
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American Cyanamid Co. 
Heat treating compounds and 
metallurgical additives. 


American Cystoscope Makers, 
Ine. 2836 
Borescopes and optical flats. 
American Gas and Electric Co. 
Products of companies served by 
the American Gas and Electric 
Co. 


American Gas Assoc. 
Industrial gas furnaces, ovens 
and burners. 


American Gas Furnace Co. 
Automatic heat treating equip- 
ment 


1501 


2007 


2859 


2841 


American Herforder Corp. 2033 
American Machinist 2406 


American Metal Market 1745 
American Metal Market and 
Metal Statistics. 


American Optical Co. 1136 
Metallographic equipment. 
American Positive Grip 
Vise Corp. 2773 


Ampogrip holding fixtures. 


American Pullmax Co. Ine. 2521 
Universal shearing and form- 
ing machines. 


American Silver Co., Ine. 930 
Very thin, close tolerance metal 
strip. 


American Society for Metals 
Information on World Metal- 
lurgical Congress and Metals 
Engineering Inst. 

Amperex Electronic Corp. 
Electronic tubes for industrial 
applications. 


1706 


2635 


Apex Tool & Cutter Co., Ine. 2816 
Inserted tooth type milling 
cutters 
Applied Research 
Laboratories 2112 
Spectrographic equipment. 
Areweld Manufacturing Co. 2302 


High-temperature testing equip- 
ment. 


Aro Spot Welder Div. 
Portable spot welders. 


Ashworth Bros., Ine. 
Wire belts for heat treating and 
material handling 


26600 


Assembly Products, Ine. 
Temperature controls and me- 
ter-relays 


1702 


Atlas Mineral Products Co, 
Corrosion resistant cements and 
plastics. 


Audubon Wire Cloth Comp. 
Corrosion and heat resistant 
conveyor belts 


2729 


Babcock & Wileox Co. 
Tubular Products Div. 522 
Tubular products and extrusions. 


Baird Associates-Atomic 


Instrument Co, 1234 
Direct reading spectrometer and 
spectrographic accessories. 

Balerank Ine. 521 
Paint pumping equipment. 
Baldwin-Lima-Hamilton Corp. 2104 
SR-4 devices and equipment, 
testing equipment 
Balteau Electric Corp. 2622 
Portable industrial X-ray units 
Banner Welder, Ine. 2769 
Resistance welding equipment 
Barber-Colman Co., 

Wheeleo Instruments Div. 1829 
Recorders and controllers with 
combustion safeguards 

Barer Engineering & 
achinery Co. Lad. 2316 
Lathes, drill presses. shapers and 
grinders 
Barker Engineering Co. 2830 
Milling machines 
Bausch & Lomb Optical Co, 422 


Metallographic equipment 
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Bean & Co., Morris 
Antioch process aluminum 


920 


castings. 
Bede Products Corp. 1101 
Airless spray coating equipment. 
Bendix Aviation Corp. 2123 


Ultrasonic cleaning equipment 
and nonferrous castings 


Beryllium Corp. 1834 
Beryllium copper alloys and 
pure beryllium. 


Hinks Mfg. Co. 2755 
Paint spraying equipment 

Black Drill Co. Ine. 914 
Drills for drilling hardened steel 

Blakeslee & Co., G. 5. 1019 
Cleaning equipment 

Boggis, Henry P. & Co. 2874 
Tap grinders and tap-sharpen- 


ing equipment. 

Branson Ultrasonic Corp. 2145 
Ultrasonic generators and thick- 
ness gages. 

Brennen, Bucci & Weber Ine. 1732 
Spot welder and portable arc 
welder 

Brinkmann & Co. Ine., ©. A. 201 
Metallographic and other labo- 
ratory equipment. 


Brush Beryllium Co, 531 
Beryllium and beryllium alloys 
Brush Electronics Co. 1726 


Equipment for surface finish 
measurement and metal iden- 
tification. 

Buck Mfg. Co. 25460 
Magnetic Drill Presses and 
clamping equipment 


Buck Tool Co, 1528 
Compensating power chucks 
Budd Co, 1707 


Gamma radiation sources for in- 
dustrial radiography 

Buehler Lad. 260 
Equipment for preparation of 
metallographic specimens 


Cadmet Corporation 2667 
Investment castings and Ampco 
wear strips, 

Cam-Lok Div., Empire 

Products, Ine. 2520 
Waterproof connectors and 
molding kits. 

Cammann Mfg. Co. 1737 
Metal disintegrators for 
machining hard metal 

Campbell Machine Div. 1816 
Wet and dry abrasive cutting 
machines, 


arbide & Carbon Chemicals 


Co, 1608 

Fire resistant hydraulic fluids, 
synthetic lubricants and metal- 
working fluids. 

Carlingo Commodities Corp. 2107 
Flame hardening equipment. 

Carter Controls, Ine. 803 
Air and hydraulic cylinders, 
valves and rotary actuators 


Center for Documentation and 
Communication Research 270 
Literature searching machine. 
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Central Foundry Div., 
General Motors Corp. 2134 
Iron and steel shell-molded 
ca‘ tings 


Chicago Rivet & Machine Co. 2529 
Tubular rivets and automatic 
rivet setting machines 

Chilton Co. 1402 
Iron Age, Automotive Industries. 


Cineinnati Sub-Zero Products 
Co. 2573 
Production chilling machines. 

Cireo Equipment Co. 2101 
Spray washer, vapor degreaser 
and ultrasonic metal cleaning 
equipment 

Cities Service Oi! Co. 1229 
Hydraulic oil, cutting oils, 
greases and heat prover 

Clementina Lad. 2673 
Blast cleaning equipment 


Cleveland Designers & 


Consultants, Ine. 2873 
Cleveland Electric 
Itiuminating Co. 911 


Information on Cleveland and 
northeast Ohio. 


Cleveland Grinding Machine 
Co. 337 
Grinding equipment and 
accessories 


Cleveland Metal Abrasive Co. 1908 
Cleaning and peening shot and 
grit. 

Climax Molybdenum Co. 360 
Molybdenum as an alloying ele- 
ment 

Cobalt Information Center 542 
Metallurgical applications of co- 
balt. 


Cold Metal Products Co. 1120 
Precision cold rolled strip steel 

Collins Microflat Co. 939 
Black granite surface plates. 

Commander Mfg. Co. 736 


Multiple drill and tapping heads. 


Consolidated Vacuum Div., 
Consolidated Electro- 


dynamics Corp. 1929 
High-vacuum equipment. 
Continental Drill Corp. 532 
Continental Industrial 
Engineers, Ine. 22831 


Heat treating equipment 


Cooper Metallurgical 
Associates 1033 
Pure boron, boron alloys and 
borides, 


Copperweld Steel Co. 311 
Steel Div. 
Leaded alloy and carbon steels 
Ohio Seamless Tube Div. 

Seamless and welded tubing. 
Crampton Mfg. Co. 1730 
Crane Packing Co. 2617 

Lapping machine and mechan- 

ical packings. 

Curtiss-Wright Corp. 2032 

Ultrasonic equipment; forgings, 

extrusions and castings. 


Dake Corp. 2554 
Arbor, hydraulic shop and 
guided platen presses. 


Delta Power Tool Div. 
Rockwell Mfg. Co. 1916 
Drill presses, grinders and lathe 
units. 


DeSanno & Son, Ine., A. P. 1942 
Abrasive cutoff machines and 
grinding wheels 


Detrex Chemical Industries, 


ne. 
Cleaning and finishing com- 
pounds and equipment. 

Detroit Testing Machine Co. 1806 
Hardness, tensile and ductility 
testers. 


De Walt, Ine. 2670 
Radial arm metal cutting ma- 
chinery; dynamic power brakes 

Dilley Mfg. Co. £10 
Magnetic grip-shields. 

Disston Div., Henry, 

H. K. Porter Co. Ine. 2731 
Complete line of metalworking 
saws. 


Diversey Corp. 1012 
Cleaning and phosphatizing 
chemicals 

Dixon Sintaloy Ine. 2774 


Powder metal parts. 
Dochler-Jarvis Div., 


National Lead Co. 2111 
Die castings. 
Driver Co., Wilbur B. 248 
Wrought special-purpose alloys 
Driver-Harris Co. 2411 


Wrought and cast heat resistant 
alloys; thermocouples 


Drop Forging Assoc. 2530 
Drop forgings 
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DuBois Co., Ine. 
Cleaning and processing com- 
pounds 
Du Pont de Nemours & Co. 
Inc. 


Electrochemical Dept. 
Degreasing process 


2423 


1032 


Explosives Dept. 
Industria] expansion rivets. 
Dynamic Gear Co. 


Precision gears and gear assem- 
blies. 


1030 


2871 


Easco Products Div. 


Electro Are Sales Co. 1204 
Metal disintegrators and con- 
version units. 

Eastman Kodak Co. 1002 


New type AA industrial X-ray 
film 

East Shore Machine 

Products Co. 

Eclipse Fuel Engineering Co. 
Radiant heating gas burners 
and other equipment 

Electric Furnace Co. 1041 
Industrial heat processing fur- 
naces 


2560 
1724 


Electro Metallurgical Co. 
Titanium; Cr-Ni-Mn stainless 
steels 


1608 


Elox Corp. of Michigan 
Electron drills and precision 
electrical discharge machinery 


2131 


Enamelstrip Corp. 
Precoated steel in coils 
Engelberg Huller Co., Ine. 
New centerless grinder and wide 
sheet grinder 


2628 


2746 


Ercona Corp. 937 
Zeiss Metallographic equipment. 

Eriez Mfg. Co. 2716 
Magnetic separators and auto- 
mation units 

Exomet, Ine. 2571 


Exothermic products and cus- 
tom alloys 


OCTOBER 1956 


Fabristee!l Products, Inc. 1421 
Clinch nuts and diversified fas- 
teners. 

Fawick Airflex Div.., 

Fawick Corp. 
Punch press, cluches, brakes and 
controls 


1934 


Fenn Mfg. Co. 331 
Combination two-high, four- 
high rolling mill. 

Fenway Machine Co. Inc. 
Portable metal cutting tools 

Ferrotherm Co. 536 


Forest City Foundries Co. 2856 
Gray iron castings 

Fulton Foundry & Machine 

Co. 2753 

Gas Appliance Service, Ine. 2837 
Gas-fired heating equipment 

Gas Machinery Co. 2833 
Industrial furnaces 

Gasway Corp. 2864 


Roller coated materials 


General Alloys Co. 351 
Heat resisting and stainless steel 
castings and fabrications 


General Electric Co., 


Apparatus Sales Div. 305 
Metallurgical Products 
Dept. 2124 


Carboloy cemented carbide and 
cemented oxide tool materials 


X-ray Dept. 1104 
Industrial X-ray equipment 
General Riveters, Inc. 2616 
Portable screwdriver and 
riveter 
General Ultrasonics Co. 2866 
Ultrasonic generators 
Goodrich Co., B. F. 2535 


Rivnuts 


Graham Machine Tool Co. 
Milling machines and surface 
grinders 


2403 


Graham Transmissions, Ine. B04 
Variable speed transmissions for 
automated equipment 


Gray Co., Ine. 2618 
Paint spray equipment 

Gries Industries, Ine. 550 
Die castings and hardness 
testers 

Gulf Oil Corp. 1527 


Oils and lubricants for the metal 
industry 


H & H Research Co. 715 
Portable electric tools 


HPL Mfg. Co. 
Stampings 


Hacker & Co., Wm. J. 
Metallographic equipment 


Hamler Industries, Ine. 907 
Ammonia distribution, steel fab- 
rication and industrial X-ray 
Service 


Hammond Machinery 
Builders, Ine. 1250 
New electrolytic chip-breaker 
grinder and electrolytic oscillat- 
ing carbide tool grinder 


Harman Assoc., F. Ward 
Scale models and templates for 
plant layouts 


Harper Electric Furnace Corp. 724 
Electric sintering and brazing 
furnaces 


Harris Calorifie Co, 223 


Harshaw Scientific Div., 
Harshaw Chemical Co. 
Metallurgical laboratory 
equipment 


2647 


Haynes Stellite Co. 
Heat and corrosion resistant al 
loys, investment castings, hard 


1608 


facing materials and cutting 
tools 
Heatbath Corp. 1506 


Heat treating salt baths; finish- 
ing compounds 


Heil Process Equipment 


Corp. 2766 
Heli-Coil Corp. 2415 
Screw thread inserts 
Hevi Duty Electric Co. 209 
Heat treating equipment 
High Vacuum Equipment 
Corp. 2702 
Laboratory vacuum melting 
furnace 


High Voltage Engineering 
Corp. 720 
X-ray generators and particle 
accelerators 


Hobart Brothers Co. 2541 
Electric arc welders; welding 
supplies and equipment 

Holeroft & Co. 346 
Industrial furnaces and gas 
generators 
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Holden Co., A. F. 1415 
Autoniatic carousel process con- 
veyor. 

Holgec Andreasen, Ine. 537 
Portable X-ray units for indus- 
trial radiography. 

Holliday Co., R. L. 704 

Hones Ine., Charles A. 2857 
Industrial gas burners. 

Houghton & Co., BE. F. 
Compounds for drawing, cutting 
and surface treatment of metals 

Howard Foundry Co. 212 
Aircraft and commerccial qual- 
ity castings. 

Huck Mfg. Co. 

Bolts, blind rivets and driving 
tools. 


1145 


2805 


IMinois Testing Laboratories, 

Ine. 1214 
Temperature measuring and 
controlling instruments 

Industrial Heating 2765 
Industrial Heating Equipment 
2561 


Complete line of heat treating 
furnaces 


Industrial Press 1729 
Machinery and engineering 


books. 
Industrial Publishing Group B01 
Industrial Tectonics, Ine. 2517 
Special alloy bearings and balls 


2430 


Instron Engineering Corp. 
Testing equipment. 
International Nickel Co., Inc. 402, 408 
Nickel and nickel alloys; movie 
on “Mining for Nickel.” 


Invincible Vacuum Cleaner 


. Co, 2703 
Industrial vacuum cleaners 


Ipsen Industries, Inc. 321 
Endothermic generator with 
automatic ratio control; heat 
treating furnaces. 


Ivy Co. 2008 


Fatigue testing equipment. 


8S 


Janney Cylinder Co. 

Centrifugal castings and ma- 
chined products. 

Jarrell-Ash Co. 
Spectrometers and spectro- 
graphic equipment 

Jergens Tool Specialty Co. 

Jig and fixture components. 

Jerpbak-Bayless Co. B14 
Thread grinding equipment 


2621 


2572 


Jiffy Disintegrators, Ine. 
Jiffy disintegrator machines for 
removing broken 


Johnson & Son, Ine., 5. 

New water-soluble fluid. 
Jomae Ine. 

Industrial work gloves. 


2761 


1924 


2715 


Kemp Mfg. Co., C. M. 

Industrial gas combustion 
equipment. 

Kennametal Ine. 

Tungsten and titanium carbide 
products. 

Kerns Co., L. R. 2547 
Drawing, cutting, grinding and 
forging compounds. 

King Tester Corp. 253 
Brinell testing machines and 
microscopes. 

Kinney Mfg. Div.. 

New York Air Brake Co. 
Vacuum equipment. 

Kirkhof Mfg. Co. 

Knight Models, Inc. 
Three-dimensional model of 
metalworking plant. 

Koleast Industries, Inc. 

Investment castings. 

Kolene Corp. 

Salt bath cleaning processes. 

Krouse Testing Machine, Ine. 

Kux Machine Co. 

Diecasting machine and pow- 
dered metal press 


2853 


1824 


Laborat Equipment Corp. 
New induction Sernaces: Carbon 
and sulphur analyzers. 

Lake Shore, Ine. 2542 
Surface plates, base plates, en- 
gine jacks and stands. 

Lakeside Steel Improvement 


2655 


306 
Heat treating and testing serv- 
ice. 
Lee Co., K. O. 
Grinding machines and acces- 
sories. 


Leeds & Northrup Co. 

Steam Homo furnace; gas anal- 
ysis and temperature control 
demonstrations. 

Leitz, Inc., E. 702 
Dilatometer-heating microscope 
and bench microscopes. 

Lempco Industrial, Ine. 

Grinders and die sets. 

Lepel High Frequency 

Laboratories, Ine. 

Induction heating equipment. 
Lewis Machine Co. 2 
Wire straightening and cutting 

machine. 

Lincoln Electric Co. 

Welding equipment and 
supplies. 


Lindberg Engineering Co. 
Heat treating equipment 

Linde Air Products Co. 
Heliarc cutting and spot weld- 
ing, flameplating, oxy-acetylene 
welding and cutting. 

Loftus Engineering Corp. 
Industrial furnaces. 


Logansport Machine Co., Ine. 
Special air and hydraulic equip- 
ment. 

Los Angeles Dept. of 

Water & Power 
Industrial opportunities in the 
San Fernando Valley 

Lufkin Rule Co. 1721 
Precision tools, measuring tapes 
and rules. 

Lynchburg Foundry Co. 

Ductile and gray iron castings. 


2044 


1129 


1236 


2211 


2650 


2207 


2329 


1519 


Machlett Laboratories, Inc. 
Electronic tubes for X-ray and 
induction heating equipment. 


Magnaflux Corp. 231 
New Magnafilux and Zyglo in- 
spection materials. 


Magnethermie Corp. 2336 
Aluminum extrusion press with 
Magnethermic induction billet 
heater. 


Magnetic Analysis Corp. 1235 
Magnetic analysis equipment. 
Malayan Tin Bureau 2410 
Applications of tin in industry. 
Manganese Steel Co. 
Forged manganese steel screens 
and plates 
Manufacturers Processing Co. 
Degreasing equipment. 


2438 


2728 
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Marquette Metal Products 
Div. 2032 
Precision spring clutches. 
Martindale Electric Co. 
Metal-cutting circular saws, ro- 
tary files and electrical equip- 
ment 


1212 


M. B. I. Export and Import 
Lad. 2312 
Horizontal optical jig borer and 
special small tools. 
McGuire, Thos. B. 907 
Metal Carbides Corp. 2024 
Tungsten carbide cutting tools 
and wear resistant parts. 
Metal Progress 240 
Metal Removal Co. 2033 
All-purpose abrasive. 
Metallizing Co. of America 506 
Metallizing equipment. 
Metallizing Engineering Co., 
Ine. 2233 
Thermospray equipment for 
hard surfacing 
Metallurgical, Ine. 818 
Heat treating service. 
Metalwash Machinery Corp. 
Metal cleaning equipment. 
Met-L-Check Co. 704 
Met-L-Chek flaw-finder and 
dye penetrant 
Micrometrical Mfg. Co. 432 
Profilometer and other surface 
control equipment 
Miller Fluid Power Div. 
Air and hydraulic cylinders. 
Minneapolis-Honeywell 
Regulator Co., 
Industrial Div. 312 
Saturable reactor and process 
control systems. 


2847 


1623 


Modernair Corp. 
Fluid power devices. 


Mohawk Tools, Ine. 716 
Subland tools, also size-optional 
drills 


Naresco Equipment Corp. 2108 
New 12-lb. vacuum induction 
furnace and other vacuum 
equipment 


National Carbon Co. 
Carbon and graphite products 


National Cored Forgings 
Co., Ine. 445 
Cored and solid nonferrous 
forgings 
National Malleable and 
Steel Castings Co. 
Malleable iron and steel cast- 
ings 


1608 


1703 


National Precision Casting 
Corp. 2828 
Ferrous and nonferrous invest- 
ment castings 


National Spectrographic 
Laboratories, Inc. 
New hydrogen and carbon an- 
alyzer 
National-Standard Co. 
Specialty steel wires and wire 
cloth 
Nelson Stud Welding Div., 
Gregory Industries, Ine. 
Stud welding equipment. 


2830 


2608 


1930 


SEPTEMBER 1956 


New Hermes Engraving 
Machine Corp. 
Pantograph engraving machines. 
Nicholas Equipment Co. 2 
Polishing and grinding machines. 


2510 


Nichols Co., R. W. 
Air control valves, index tables 
and presses and automatic drill 
heads. 


North American Mfg. Co. 
Gas burners and turbo blowers. 
North American Philips Co., 
Ine. 2635 
X-ray spectrographic equip- 
ment. 


North American Viking Drill 


1323 


1512 


5 4 


Co. 
High speed and carbon steel tap 
and twist drill sets. 


Norton Co. 


2414, 2657 


Oakite Products, Ine. 941 
Materials and equipment for 
cleaning, finishing, machining 


and grinding. 
Ohio Hydro Deburring Co. 
Barre) finishing equipment. 
Ohio Metal Working Products 
Co. 505 
Ohio Nut & Bolt Co. 2760 
Ohio weld fasteners. 
Ohio Steel Foundry Co. 910 
Heat and corrosion resistant 
alloy castings. 


2564 


Olsen Testing Machine Co., 
Tinius 
Testing machines. 


O’Neil-Irwin Mfg. Co. 
Hand and power operated bend- 
ers, brakes and shears. 

Osborn Mfg. Co. 
Brushamatic machines and 
industrial brushes. 


1137 


1410 


2116 


Overbeke-Kain Co. 
Portable workbench and tool 
carrier. 


2620 


Pangborn Corp. 1901 
Blast-cleaning equipment. 


Pantex Mfg. Corp. 2666 
Steam jet cleaner and steam 
superheater. 

Park Chemical Co. 1515 


Heat treating materials, protec- 
tive coatings and cutting and 
grinding fluids 

Patterson Machine Co., 

Geo. C, 2442 
Wire straightening and cutoff 
machines 

Pedrick Tool & Machine Co. 
Bending machines. 

Peerless Electric Co. 706 
Equipment for detection and 
correction of thermocouple cir- 
cuit failures. 


2456 


Penton Publishing Co. 1425 
Steel, Machine Desten, Foundry, 
Automation and New Equipment 
Digest. 

Phillips Mfg. Co. 

Meta! cleaning equipment. 

Phoenix Products Co. 2567 
Spun metal parts and welding 
electrode oven 


1320 


Picker X-ray Corp. 
Industrial X-ray equipment. 
Plastic Metals Div., National- 


U.S. Radiator Corp. 2515 
Metal powders 


Pneama-Serve Ine. 1116 
Fastener feeding unit. 

Portomag, Ine. 2708 
Portable magnetic drill press 

Precision Castings Co., Ine. 1038 
Die castings 

Precision Metalemiths, Inc. 1830 
Ferrous and nonferrous inveat- 
ment castings 

Precision Scientifie Co. 2568 


Metallographic laboratory 
equipment 
Precision Shapes, Ine. 510 
Mill-length metal shapes pro- 
duced by continuous milling 
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Precision Steel Warehouse, 
Ine. 2140 
Precision brand steel and copper 
alloys 


Precision Tube Co., Ine. 2832 
Seamless nonferrous tubing. 

Presseo Casting & Mfg. Corp. 2615 
Cast nonferrous gears 

Production Machine Co. 1809 
Centerless grinding machine 
and surfacing machines 

Pyrofax Gas Corp. 
Pyrofax LP gas for industrial 
purposes 

Pyrometer Instrument Co., 

Ine. 1037 

Surface, radiation, immersion 
and indicating pyrometers. 


Radiator Specialty Co, 2867 
Rubber and plastic products. 
Rameo Equipment Corp. 2564 


Vapor degreasers an 
spray washers 


KRansburg Electro-Coating 


power 


Corp. 1714 
Electrostatic paint spraying 
equipment 

Ransohoff, Ine. 2734 


Automatic ultrasonic cleaning 
machine 


Raytheon Mfg. Co. 2848 
Electronic welding and impact 
grinding equipment 

Reeves Div., Reid-Avery Co. 1130, 2861 
Welding supplies 

Reliance Electric & 

Engineering Co. 1130 

Renton & Co., R. W. 2852 
Cleaning and finishing equip- 
ment 

Richards Co., J. A. 1230 
Multiform benders 

Riehle Testing Machines Div., 

American Machine & 


Metals, Ine. 241 
Testing machines. 
Rodgers Hydraulic, Ine. 2722 
Platen press 
Rotherm Engineering Co. 7il 


Expansion joints, revolving 
joints and piping compensators 
Ryerson & Son, Ine., 
Joseph T. 405 
New E-Z-Cut (leaded) steel 
plate and flamecut irregular 
shapes 


S-P Mfg. Corp. 2850 
Air and hydraulic cylinders 


Scherr Optical Tools, Ine., 


Geo. 710 
Microscopes and inspection 
equipment 

Schrader’s Son Div., A. 1812 
Pneumatic valves and cylinders. 
Sciaky Bros, Ine. 2206 


Resistance welding equipment 
and controls 


Scientifie Electric 2502 
Paint spraying equipment 
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Seott Paper Co. 703 
Towels and industrial wipers 

Seovill Mfg. Co., Ine. 1812 
Copper alloys. 

Sealol Corp. 1505 


Fluid transfers and adapters for 
high-pressure coolant applica- 
tion. 


Sentry Co. 1203 
High speed steel hardening 
furnace 

Service Diamond Tool Co. 1735 


Hardness testing machines and 
accessories 


Sheldon Machine Co., Ine. 1723 
Variable speed drive lathe with 
automatic speed selector. 


Shell Oil Co. 1316 
Cutting and quenching oils 
Sieburg Industries, Ine. 2770 


Equipment for machining ten- 
sile specimens. 


Sinclair Refining Co. 2046 


Quenching, grinding and soluble 
olls 


Sintox Corp. of America 1823 
Cutting tools and holders. 

Skil Corp. 2239 
Portable power tools. 

Skinner Chuck Co. 2601 


Hand chucks, machine vises and 
power chucking equipment 
Socony Mobil Oil Co., Ine. 1840 


Cutting oils and rust preventa- 
tives 


Southeo Div., 


South Chester Corp. 1017 
Drive rivets and fasteners 
Special Libraries Assoc. 370 
Technical and reference books 
Spee-Flo Co, 2772 


Painting equipment 
Spencer Scientific 
Instruments 1136 
Spencer Turbine Co. 2749 
Portable vacuum cleaners, turbo- 
comrressors and pneumatic con- 
veying systems 


Sperry Products, Ine, 1428 
Ultrasonic inspection equipment 

Spitfire Tool Co. 2550 
Lapping machines 

Standard Electric Tool Co. 1047 


Precision spindles and variable 
speed grinders 


Standard Oil Co. (Ohio) 2307 
Petroleum products 


Standard Parts Co. 2671 

Stanley Electric Tools Div. 17 
Drills, sanders and grinders 

Starrett Co., L. 919 


Precision instruments and hand 
tools 


Steel City Testing Machines, 
Ine. 1324 
Machines to test physical prop- 
erties of metals 


Stimpson Co., Inc., Edwin B. 411 
Rivets, stampings and screw 
machine parts 


Stokes Machine Co.. F. J. 1520 
Powder meta! press; vacuum 
equipment 


Struers Chemical Laboratory 815 
Sunbeam Corp., 
Industrial Furnace Div. 942 


Gas carburizing furnace and 

atmosphere quench equipment. 
Superior Foundry, Ine. 1207 
Superior Pneumatic & Mfzg.., 


ne. 2819 
Air hammers and pneumatic ac- 
cessories. 


Superior Tube Co. 1220 
Small diameter metal tubing 

Supreme Products, Ine. 2721 

Surface Combustion Corp. 421 


Heat treating furnaces and steel 
mill equipment 


Swift Industrial Chemical Co. 836 
Heat treating and finishing 
chemicals. 

Taylor Instrument Co. 2817 


Temperature and pressure 
indicators and controllers 


Technic, Ine. B11 
Plating equipment and supplies. 
Tech-Pacifie Corp. 1730 


Metalworking equipment. 


Telenews Productions Ine. 801 
Industrial Publishing Group, 
Industry & Welding. 


Tempil Corp. 929 
Temperature indicating mate- 
rials. 


Texas Co. 1602 
Cutting and drawing com- 
pounds. 

Thomas Publishing Co. 2869 


Thomas’ Register of American 
Manufacturers Industrial Equip- 
ment News. 


Thomson Electric Welder Co. 175 
Flash welder equipped with 
synchro-shear 

Thor Power Tool Co. 2723 
Portable air and electric tools. 

Tickle Engineering Works, 

Inc., Arthur 2326 


Alumicoat and Alumibond 
process 


Timken Roller Bearing Co., 
Steel & Tube Div. 1051 
Alloy steel, graphitic tool steels 
and Hollowbar tool steel. 


Tinnerman Products, Inc. 1029 
Standard and special engineered 
fasteners 


Titanium Alloy Mfg. Div.. 
National Lead Co. 2111 
Zirconium and titanium alloys 
and compounds 


Titanium Metals Corp. of 
America 1241 
New titanium alloys. 


Tocco Div., Ohio Crankshaft Co. 2212 
Automated induction heating 
equipment. 


Torit Mfg. Co. 935 
Torit dust collectors 
Torsion Balance Co. 1740 


Combination hardness tester, 
microhardness tester, analytical 
and industrial balances. 
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Trerice Co., H. O. 
Thermometers, temperature and 
pressure regulators 


816 


Tubular Micrometer Co. 1009 
Precision measuring instru- 
ments. 

Turco Products, Ine. 2234 
Aluminum conversion coating, 


phosphate coatings and chem- 
ical milling supplies 


ddeholm Co. of America, 

Ine. 815 
Toolsteel and laboratory equip- 
ment 


nion Carbide & Carbon 

Corp. 
See Linde Air Products Co., 
Carbide and Carbon Chemicals 
Co., Electro Metallurgical Co., 
Pyrofax Gas Corp., National 
Carbon Co. and Haynes Stellite 
Co 
‘inion Mfg. Co. 
Lathe chucks, die sets and ac- 
cessories 


1608 


2629 


United Scientific Co. 
Microscopes and metallographic 
equipment 

United Shoe Machinery Corp. 
Blind rivets, eyelets and eyelet 
machinery 

United Wire & Supply Corp. 554 
Brazing alloys and fluxes; wire 
and seamless drawn tubing 


2661 


1835 


Universal Castings Corp. 2754 
Nonferrous castings 
Universal Tumbling Supply Co. 2570 
Precision tumbling materials. 
Uniworld Research Corp. of 
America 809 
Age hardenable, corrosion and 
heat resistant stainless steels; 


corrosion resistant cast irons; 
low-temperature braze welding. 


Upton Electric Furnace Co. 1509 
Graphite electrode salt bath 
furnace 

U.S. Automatic Corp. 1101 

U.S. Electrical Motors, Ine. 2230 
Variable speed motors. 

U.S. Gypsum Co. 830 


Cements, plasters for precision 
castings and epoxy resin for in- 
dustrial tooling 


(.S. Rubber Co. 2823 
Vinyl sheeting laminated to 
steel and aluminum 

Vaco Products Co. 2675 
Miscellaneous hand tools 

Vacu-Blast Co., Ine. 2719 
Blast-cleaning equipment 

Vanadium Corp. of America 343 


Ferro-alloys, metals and chem- 
icals. 


2408 


Vandersee Corp. 
Metallizing machines and acces- 
sories 


Viking Drill & Tool Co. 532 


OCTOBER 


1956 


Waldes Kohinoor, Ine 
Retaining rings, pliers, assembly 
and accessory tools 


2240 


Wales-Strippit Corp. 105 
Sheet metal fabricator 
Wallace Supplies Mfg. Co. 24091 
Duplicating bender and combi- 
nation cutting and deburring 
machine 
Watson-Stillman Press Div.. 
Farrel-Birmingham 
Ine. 2777 
Waukee Engineering Co., Ine. 2508 
Flowmeters, gas-air mixers and 
industrial washing machines 
Weatherhead Co. 2029 


Industrial fittings and hose 


Wells Mfg. Corp. 1912 
Metal cutting band saws 


Westinghouse Electric Corp. 
Vacuum melting furnace; weld- 
ers; R F heating; fluoroscopic 
testing; alloys; motors and con- 
trols 


Weston Electrical Instrument 
Corp. 
Electrical recording and control- 
ling instruments 


2737 


Wheelabrator Corp. 2580 
New Wheelabrator super-tum 
blast 

Whistler & Sons, Inc., 5. B. 2014 
Magnetic and universal adjust 
able perforating equipment 

Wilson, Inc., K. 2407 

Wilson Mechanical Instrument 

Div. 1211 

Rockwell and Tukon hardnes 
testers 

Wilton Tool Mfg. Co., Ine. BOB 
Vises and work positioners 

Vale & Towne Mfg. Co. 915 
Powder metal parts 

Zaco Laboratories 1219 
Colored paint for metal 
identification 

Zagar Tool Ine. 2752 
Collets and drilling equipment 

Zeins, Ine., Carl 2522 


Microscopes and metallographic 
equipment 
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Economic Atomic Power 
Depends Materials 


of Construction 


By JOHN H. FRYE, JR. and JAMES L. GREGG* 


If metallurgists, ceramic engineers and chemists 

can produce the necessary constructional materials 

and low-cost uranium refining methods, a breeder reactor 

using uranium isotope 233 and a thorium blanket can generate 

heat at costs comparable to steam boilers using coal. (T25, U, Th, Al, Zr) 


1. HAS BEEN Clear for some time that elec- 
trical power can be produced in nuclear reactors 
of several different designs. There is not space 
to discuss all of these possibilities in this article, 
merely to list them taxes the limits of the data 
sheet, p. 96-B. Furthermore, many of the features 
are still “classified” information. Suffice it to say 
that, although the production of nuclear power 
is technically feasible and sizable power plants 
are under construction in England, the main 
problem is one of reducing costs to the point 
where the power is economically competitive 
with existing sources of energy. Even though 
this means that the Englishnian or the Alaskan 
will have a different view of the proposition 
from the Pennsylvanian or the Texan, since the 
economics (principally cost and availability 
of adequate coal or fuel oil at the site) differ 
markedly at’ various places on the earth, we 
will attempt to show how the major problems 
lie in the field of materials, and are therefore 
of particular interest to the metallurgist. We hope 
this article will give the reader some insight into 
the materials and materials-handling costs in- 
volved in producing economical power from 
uranium. We shall say nothing about capital 
and operating costs, important though they are. 

Fortunately for our purpose, there is one 
reactor that has operated reliably since early in 
1952, and for which the costs are known in some 
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detail and which can be discussed rather fully 
without violating security requirements, This 
reactor is the Materials Testing Reactor in 
Idaho, the so-called M.T.R. It operates at a low 
temperature — below the boiling point of water 
—and is used for testing purposes and not for 
power production. Nevertheless, it could be con- 
verted to power production without any major 
change in the cost of the raw materials or for 
their fabrication and reprocessing. Therefore, a 
study of this installation gives real insight into 
the problem of nuclear power. 

Furthermore, reactors of this type are of 
great importance because they are concentrated 
sources of energy. For example, in one cubic 
yard of space one can easily produce 100 
million watts of heat (roughly 130,000 hp. con- 
tinuously, at 100% conversion into power ) and 
continue to do so for two months without re- 
plenishing the uranium being fissioned! When 
the fuel must be replaced, the total weight of 
uranium and container is of the order of a ton; 
whereas, if coal were used, several thousand tons 
would be required, Thus, such reactors are 
important for power production in remote and 


*John H. Frye, Jr., is Director of the Metallurgy 
Division of Oak Ridge National Laboratory, and 
James L. Gregg is Professor of Metallurgical Engi- 
neering at Cornell University and consultant to Oak 
Ridge National Laboratory. 
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inaccessible regions and for the propulsion of 
various large vehicles and sea-going vessels. 
The M.T.R. is normally operated at a power 
level of 40,000 kw.* Fuel is the uranium isotope 
having a mass of 235, normally designated U***. 
For each gram of fuel fissioned, approximately 
one megawatt-day or 2.4 x 10* kw-hr. of energy 
in the form of heat is released. The reactor, there- 
fore, “burns” approximately 40 g. of U*** per day. 
In preparing the fuel, uranium is alloyed with 
about five times its weight of aluminum, poured 
into small ingot molds and rolled down to 0.25-in. 
plates. Small square wafers are then surrounded 
on all sides by aluminum, and this whole 
“picture-frame” assembly rolled into slightly 
dished sheets 0.06 in. thick, 3 in. wide, and 26 in. 
long. These are assembled and brazed into the 
fuel unit shown in the photograph. Each end is 
closed by a hollow aluminum casting which can 
“tube sheets” at 
spacing each rec- 
tangular unit so it clears its neighbors by about 
the same as that between the curved 
plates. Heat is extracted from these units by 
pumping water through them. If they were clad 
with some metal with better high-temperature 


enter corresponding holes in 


each end, thus accurately 


distance 


properties than aluminum, such as steel or a 
nickel-base alloy, it would be possible to operate 
the M.T.R. at temperatures high enough to 
produce useful power, but for developing the 
argument we will assume that aluminum can be 
used at such higher temperatures. If we analyze 
the costs of the power 
production, these costs should not be altered 
drastically by the use of steel in the place of 
aluminum, and the results would give a fairly 
accurate picture of the cost of producing power 
from the fissioning of U*** 


materials involved in 


Elements of Cost 


The uranium metal used as fuel in the M.T.R. 
s “highly enriched”, 
at least 90% of the 


meaning that it contains 
isotope U***. (Natural 
uranium, as is well known, contains 99.3% U*** 
and only 0.7% U***.) While the actual cost of 
U*** in this enriched uranium cannot be ascer- 
tained, it has been variously estimated at $15 to 
$30 per gram. The cost of fuel per kw-hr. of 
heat would then be between 0.6 and 1.25 mills. 
If thermal energy can be converted to electric 


energy at an efficiency of 25%, the fuel costs 


*That is, produces 40 million joules of heat per 
sec., equivalent (again at 100% conversion into 
power) to 53,500 hp. 
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would be between 2.5 and 5 mills per kw-hr. 
of electricity. In comparison, the cost of coal 
burned in a steam plant in this country will 
range from 2 to 5 mills per kw-hr. of electric rity 
produced, depending on the cost of the fuel 
delivered to the plant and on the efficie ney of 
converting thermal to electric energy in that 
particular plant. 

In addition to the actual cost of fuel burned, 
there are other costs in connection with reactors 
that are not encountered in coal-burning steam 
plants. In order to use the uranium in the M.T.R., 
it is alloyed with aluminum, rolled into plates, 
and then clad with aluminum. Eighteen of these 
plates are then brazed to side plates to form the 
fuel element shown in the photograph. Each fuel 
element contains approximately 200 g. of U** 
and the cost of fabricating a single fuel element 
has been estimated to be 


$300 and 


between 


Fuel Element Devised at Oak Ridge National 
Laboratory for the Materials Testing Reactor 
in Idaho. It consists of parallel plates —0.020-in 
sheets of uranium-aluminum alloy clad with 
0.015 in. of pure aluminum. The “yy has 
at least 90% of the fissionable isotope This 
type of fuel element has been used in a dozen 


or more test reactors constructed since 1952 
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$600 or $1.50 and $3.00 per g. of uranium. When 
only 25% of the U*** has fissioned (“burned”), 
the fuel element must be replaced.* The fabri- 
cation cost per gram of uranium actually con- 
sumed is, therefore, four times the values given 
above, or between $6.00 and $12.00 per g. At 
an efficiency of 25%, this fabrication cost would 
amount to between 1 and 2 mills per kw-hr. 
of electricity. 

The remaining uranium in each element must 
then be separated from its fission products and 
recovered for reuse. This is usually done by 
dissolving the entire assembly in dilute nitric 
acid, and then separating chemically the alumi- 
num, fission products and uranium. The fuel 
element from the reactor is highly radioactive, 
and the element as well as the solution resulting 
from its dissolution must be kept behind heavy 
shields. The handling of highly radioactive ma- 
terials is inherently expensive, due to the neces- 
sary equipment for remote control and protec- 
tion of personnel, and the cost of chemical 
processing may be assumed to be in the range of 
$1.00 to $5.00 per g. of uranium processed. As 
3g. of uranium must be processed for each 
gram burned, the cost per gram of uranium 
burned will be between $3.00 and $15. Again 
assuming an efficiency of conversion, heat to 
power, of 25%, the processing cost of recovery 
would be between 0.5 and 2.5 mills per kw-hr. 
of electricity. 

The real fuel costs in mills per kw-hr. of 
electricity generated from a plant like the M.T.R. 
might then be sssumed to be within the range 
shown below. In addition to these costs, there 
is the cost of disposing of radioactive wastes and 
the inventory costs on fuel. Together, these might 
add from 0.1 to 0.3 mill per kw-hr. of electricity. 


Low Hicu 
Cost of U2" burned 2.5 mills 5.0 mills 
Fabrication 1.0 2.0 
Chemical processing 0.5 2.5 
TOTAL 1.0 mills 9.5 mills 
Coal 2 mills mills 


Costs in the range indicated may be allowable 
for military reactors and for reactors used for 
research and testing, but are too high to manu- 
facture power in America, where we still have 
vast reserves of unmined coal. Fortunately, there 
are definite possibilities of lowering the real cost 
of fuel to a value that will make it at least com- 
petitive with our fossil fuels. 


*It has been reported that the elements are now 
operated to a burnup of 40%. 
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Thorium for Breeding 


One possibility is to use the excess neutrons 
which form during fissioning (that is to say, the 
excess over those required to perpetuate the 
chain reaction and those unavoidably lost, 
strayed or stolen) to produce new fissionable 
atoms, thus having a reactor that makes fuel 
about as fast as it burns fuel, Certain types of 
reactors produce as many new fissionable atoms 
as are consumed, It is common to speak of this 
as “breeding”. 

In the M.T.R., each ten atoms of U**° con- 
sumed produces 21 neutrons, on the average. 
If we used U*** (that is, the uranium isotope 
of mass 233) instead of U**’, the same energy 
would be released per fission, and we would 
obtain 23 neutrons for every ten atoms of U* 
consumed. In either case ten of the neutrons 
must be used to fission the next ten atoms of 


U2"4 or U**" in order to keep the reactor oper- 
ating. Some of the surplus could be used to 
produce U2"* from thorium. Let us see how this 


might be done. 

When an atom of thorium captures a neutron 
it transforms into an atom of U***. Thus, if we 
so that ten 
out of each 13 excess neutrons were captured 


could design a reactor using U*** 


by ten thorium atoms, we would produce in the 
thorium blanket or shield a new atom of U? 


“Swimming Pool” Research Reactor, Such as 
This One at Penn State University, Uses Open 
Ended Fuel Elements of Plate Type, and 
Water as a Coolant and Radiation Barrier 
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for each atom of U**" consumed in the fuel 
element. Let us assume that we are able to design 
such a reactor. 

The cost of power would then be greatly re- 
duced, as can be seen by the following table: 

Low 
Cost of U2** burned 0.2 mills 0.8 mills 
Fabrication 1.0 2.0 


Chemical processing 


Torat 1.7 mills 5.3 mills 
2 mills mills 


Coal 
The cost of fabricating and of chemically 
processing the fuel units should be roughly the 


same for either U*"* or U***. However, the cost 
of burning U**" is much less than that for burn- 
ing U***. This represents the sum of the original 
cost of the thorium metal converted plus the 
cost of removing the U*** from the mass of 
unchanged thorium in which it is produced. 
The first is negligible; only the second need be 
considered. 

Here we will assume that the cost of chemi- 
from thorium is the same 
as for removing U*** from the fabricated fuel 
elements. We will also assume that the thorium 
should be processed when the uranium content 
reaches 0.2 to 1%. On this basis, U*"* will range 
in cost from $1.00 to $5.00 per g. as against 
$15.00 to $30.00 per g. of U***, 

The tabulation above shows that the total 


cally removing U*** 


estimated cost of power in a breeder reactor 
should range from 1.7 to 5.3 mills per kw-hr., 
and this compares favorably with costs of 2 to 
5 mills in a coal-fired steam plant. The nuclear 
fuel costs are necessarily rough approximations, 
but they do make one thing quite clear, namely: 

The cost of fuel is almost entirely dependent 
on the cost of metallurgical fabrication and 
chemical processing. 

If and when the metallurgists and chemists 
can reduce their costs to very low levels, nuclear 
fuel will be in a position to replace coal for the 
production of electrical power, even in the 
United States, where we have comparatively 


cheap coal 
A Practicable Power Plant 


The figures presented in the second table 
indicate that, given a thermal efficiency of 254% 
and a breeding system, nuclear power should 
be competitive with coal power in the United 
States 


uranium and fission products in a breeding re- 


Aluminum is suitable to contain the 


actor because it captures very few neutrons, but 
it must be used at such low temperatures that the 
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efficiency of the conversion of heat to power 
would be intolerably low. The only metal which 
does not capture so many neutrons that a breed- 
ing system could not properly operate and which 
can be used at reasonably high temperatures is 
zirconium. Thus, if zirconium were substituted 
for aluminum in the well-tried elements of plate 
form, it would be possible to have a breeding 
reactor which can operate and produce power 
in quantity, We shall, therefore, consider the 
economics of such a reactor 

A system which has been demonstrated to be 
practicable uses pressurized water as a heat 
transfer medium. In this system, water is heated 
to the neighborhood of 600° F. by solid fuel 
elements in the core of the reactor. This hot 
water goes to a heat exchanger where it gen- 
erates steam. This steam, in a secondary circuit, 
drives a conventional turbine. 

The first disadvantage of this system is that 
it cannot operate at as high a thermal efficiency 
as a conventional power plant that uses steam 
at 1100°F. This automatically 
cost of the electricity since, for a given cost of 
heat, the cost of electricity varies as the reci 
procal of the efficiency of conversion of heat to 
electricity. If the costs of fabrication and of 


increases the 


chemical processing can be kept sufficiently 
low, however, the decreased efficiency will not 
be the ruling factor. 

We return again to the second table to discuss 
these costs. The cost of U*"" is not altered by 
substituting zirconium for aluminum. The cost 
of fabrication will definitely be increased, be 
cause zirconium is much more expensive than 
aluminum and is much more costly to fabricate 
Although actual figures cannot be given, it is 
probably impossible for such a reactor to com 
pete with cheap coal today 

There are some power reactors now in oper- 
ation, others in course of construction, and a 
number of reactor systems under investigation 
governmental 


in this not only by 


agencies but by private industry. (See the data 


country 


sheet, p. 96-B.) These systems and the materials 
problems involved in them have recently been 
discussed in some detail in a special report on 
nuclear metallurgy by the Institute of Metals 
Division of the American Institute of Mining 
Metallurgical and Petroleum Engineers. Suffice 
it to say that in all of these schemes the limiting 
factors lie in the fields of chemistry, ceramics 
and metallurgy. Not only is it important to keep 
down the chemical and fabrication costs, but in 


some systems there are the added factors of 
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durability and reliability of materials under 
existing conditions of corrosion and radiation. 
In certain systems which appear very attractive 
on paper, the localized temperatures and radi- 
ation intensities are beyond the capacity of avail- 
able metals fabricated in conventional ways, and 
their practicability will depend upon whether 
proper ceramic or ceramic- metal oa 
can be formulated and fabricated. Even these 
factors can be expressed in economic terms, since 
they either shorten the life of expensive equip- 
ment or require more frequent chemical and 
metallurgical processing. 


Package Power Reactor 


The kind of reactor discussed in this article — 
a reactor using solid fuel elements which transfer 
the heat they generate to surrounding water — is 
quite Well suited to power production in remote 
locations and to the propulsion of large vehicles. 
It is, therefore, an important kind of reactor and 
well worth study. In addition, certain conclu- 


sions, which can be drawn about this class of 
reactors, are generally applicable. They are: 

1. Electricity can be produced reliably by 
nuclear reactors. 

2. The question of how extensively and how 
soon nuclear power will replace coal power is 
an economic one. 

3. In much, if not all, of the United States it 
is cheaper to use coal than enriched U*** as a 
fuel, and there is no reason to expect this situ- 
ation to change in the near future. 

4. It is not necessary to use U*** as a fuel 
if a breeding reactor is used. For example, U?** 
can be burned in the core and replaced by U*** 
bred in a surrounding blanket of thorium. 

5. Such a reactor can produce electricity more 
cheaply than a coal-fired plant if costs of metal- 
lurgical fabrication and chemical processing can 
be kept sufficiently low. 

6. Thus, the future of nuclear power in this 
country rests primarily in the hands of metal- 
lurgists, ceramic engineers and chemists. i+) 


Design Study of “Package” Power Reactor for U.S. Army Made by Oak Ridge 
National Laboratory. Reactor and controls in near corner, heat interc hange r below 


floor slabs at center, turbo-generator 


set above, and “cooling tower” at left 
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Inco finds answers to 
High-Temperature 
Problems 


in plant tests 


How often have you wanted to know which alloy will 
stand up best under certain high-temperature corro- 
sive conditions? 


Whether you are a user or producer of high- 
temperature equipment, it is now possible for you to 
specify metals or alloys on the basis of their behavior 
under actual operating environments . .. thanks to 
INCO’s High Temperature Service. 


INCO has tested scores of metals and alloys at ele- 
vated temperatures, in plant operations of all sorts. 
These tests have yielded information on the relative 
resistances to scaling and corrosion, as well as on other 
pertinent properties of the materials tested ... under 
high temperatures in many diverse atmospheres. 
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This Vacuum Retort was used at Pacific Northwest 
Alloys, Inc., Spokane, Washington, for producing low 
carbon ferrochrome. Temperature was held at over 
2175°F. for several days during production cycles 
Atmosphere, primarily carbon monoxide, contained 
some metal vapor at an absolute pressure that varied 
from one inch to 100 microns of mercury. During 10 
production runs, INCO Engineers tested a variety 
of heat-resistant alloys in this furnace. 


Which Alloy Will Perform Best? Racks like these, 
often help to determine exactly the right metal for a 
specific application. Various cast and wrought alloys were 
assembled on the two racks, and placed in the retort, 
shown above, for 10 production cycles. One of the speci- 
mens under test was practically immune to corrosion with 
a loss of only .006 ipy. Average corrosion rates in inches 
penetration per year for the other specimens ranged from 
015 to .153 inches 


We will gladly help you find answers to high- 
temperature difficulties in your own plant. Fill 
in the coupon for a high temperature work sheet 

.on which you can easily outline your problem 
to us. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y 


Please send me the High Temperature Work Sheet so 
that I may outline my problem to you 


Title. 


Company — 
Address 


| 
| 
| 
| Name 
| 
| 


INCO, THE INTERNATIONAL NICKEL COMPANY, INC, 
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Power Reactor Programs in the U. 8. 


Line REACTOR AND OWNER (a) LOCATION Ovrrut; Kw. 
HEAT Power AMOUNT ENRICHMENT 
Major Experimental Power Reactors in the Atomic Energy Commission’s Program 
am f{ EBR-1 Argonne Idaho 1400 150 48 kg. U 90 %+ 
B EBR-2 Argonne Idaho 62,500 17,500 90 kg. Pu + 150 kg. U 45 % 
Cc HRE-1 ORNL Oak Ridge 1000 150 3kg.U 90 %+ 
D HRE-2 ORNL Oak Ridge Up to 10,000 300 4kg.U 90 %+ 
E BORAX-3 Argonne Idaho 15,000 2400 15 kg. U 90 %+ 
Fr EBWR Argonne | Argonne 20,000 5000 4500 kg. U 14% 
G SRE NAA., Inc. Sta. Susanna 20,000 7500 2100 kg. U 29% 
H LAPRE-1 Los Alamos Los Alamos 2000 84 kg.U 90 %+ 
I LAPRE-2 Los Alamos Los Alamos 1300 7.7 kg. U 90 %+ 
J LAMPRE Los Alamos Los Alamos 1000 Molten plutonium alloy 
K OMRE N.A.A., Inc Idaho 16,000 | 20 kg. U 90 %+ 
Prototype Power Plants to Be Financed Primarily by American Industry 
L Westinghouse and Duquesne Power Co. | Shippingport 236,000 100,000* 12 tons natural U 45 kg. UD 
M Consumers Public Power District Nebraska 250,000 75,000 24,600 kg. U 18% 
N Yankee Atomic Electric Co Massachusetts 500,000 134,000 25,500 kg. U 2.7% 
3) Detroit Edison and Associates Michigan 300,000 100,000 2100 kg. U 20 % 
P Commonwealth Edison and Associates Illinois 680,000 180,000 68,000 kg. U 1.1% 
Q Consolidated Edison New York 500,000 250,000/ f) 275 kg. U 90 % 
R Westinghouse and Penn Power & Light Pennsylvania 150,000 Homogeneous reactor 
“Second Round” in the Power Demonstration Program 
Ss Chugach Electric Assoc., Alaska Anchorage 40,000 10,000 10,000 kg. U 2 2+ 
. Wolverine Electric Cooperative Michigan 15,700 10,000/1) 12 kg. U 90 %+ 
U University of Florida Gainesville 10,000 2000 35 % 
V City of Orlando, Florida Orlando 40,000 67 kg. U 90 % 
WwW Rural Cooperative Power Assoc Minnesota 58,000 22,000 10,000 kg. natural U 12% 
x City of Piqua, Ohio Piqua 45,500 12,500 6300 kg. U 3 % 
7 City of Holyoke, Mass Holyoke 44,000 15,000 70 kg. U 5 % 
LINE MODERATOR COMPLETION 
NATURE Tempe’ F. Pressure /b)| Reactor (c) ToTaL PLANT Per Kw. | DaTE 
Major Experimental Power Reactors in the Atomic Energy Commission’s Program 
A | None NaK 600 100 2,700,000 3,300,000 (d) 1951 
B | None Na 1000 100 15,300,000 39,600,000 /d) 1959 
Cc H.O Fuel solution 480 1000 1,100,000 9,700,000 (d) 1953 
D DO Fuel solution 570 2000 1,800,000 38,800,000 (d) 1956 
E H.O H.O 420 300 600,000 1955 
F HO H.O 490 600 2,600,000 9,700,000 (d) 1956 
G Graphite Na 960 300 4,900,000 13,400,000 (d) 1957 
H HO Fuel solution 800 3900 * 700,000 2,200,000 /d) 1956 
~ I H.O Fuel solution 600 800 * 100,000 280,000 (d) 1956 
J None NaK 3,900,000 /d) 1959 
K Dipheny! Dipheny! 530 300 875,000 1,800,000 (d) 1957 
Prototype Power Plants to Be Financed Primarily by American Industry 
L H.O H.O 540 2000 37,700,000 47,700,000 750+ 1957 
M Graphite Na 925 300 13,500,000 24,300,000 320 1959 
N H.O H,O 400 900 19,300,000 26,000,000 195 1960 
oO None (e) Na 800 200 45,000,000 54,000 000 540 1960 
P H,.O H.O 480 600 34,200,000 45,000,000 250 1960 
Q H.O (9) H,O 500 1500 55,000,000 230 1960 
R Fuel solution Privately financed 1962 
“Second Round” in the Power Demonstration Program 
; 8 | DO Na 950 1 atm 5,500,000 (h)| 7,350,000 735 1961 
$ D.O Fuel solution 570 2000 2,500,000 3,575,000 357 1959 
a u | H.O | H.O 450 1200 1,400,000 | 1,600,000 800 1959 
Vv Graphite (j) | Molten Bi-U alloy 12,500,000 20,500,000 510 to 820 1960 
Ww H.O | H 533 900 3,760,000 6,185,000 280 1960 
x Hydrocarbon Hydrocarbon 620 30 3,340,000 5,300,000 425 1960 
Y N, 1290 515 2,400,000 6,430,000 430 1960 


(a) A responsible laboratory or contractor of US. 
Atomic Energy Commission 

(b) Psi. gage 

(c) Exclusive of cost of fissionable material. 

(d) Total cost of programs 

Fast breeder 

(f) TIneludes 110,000 kw. from fuel-fired superheater 

(g) Plus 8100 kg. thorium in blanket 

(h) Exclusive of research and development 

(‘i) About half from fuel-fired superheater 

(j) Plus 17,000 lb. thorium in blanket. 


BORAX: Boiling water experiment. 

EBR: Experimental breeder reactor. 

EBWR: Experimental boiling water reactor. 

HRE: Homogeneous reactor experiment. 

LAMPRE: Los Alamos molten plutonium reactor experiment 
LAPRE: Los Alamos power reactor experiment. 

NAA: Atomics International (North American Aviation Co.) 
OMPRE: Organic moderated reactor experiment 

ORNL: Oak Ridge National Laboratory. 

PWR: Pressurized water reactor. 

SRE: Sodium reactor experiment. 
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BETTER RESULTS 


BETTER DIE LIFE MORE ACCURATE GAGING 
because of ... High resistance to oxidation at because of .. . Coefficient of expansion close to 
elevated temperatures. that of steel. 


BETTER SIZE CONTROL EXCELLENT SURFACE FINISH 
because of .. . Excellent wearability. because of .. . Low porosity. 
BETTER BAR FINISH EASY MAINTENANCE 
because of . . . High hot hardness. because of ... High resistance to corrosion. 


LESS PICKUP AND GALLING LONGER GAGE LIFE 


because of ... Less affinity towards other metals, because of .. . Excellent wearability. 


Now for the first tume a completely homogeneous chrome 
Write for the NEW carbide is available Carmet CA-815, Grade CA-815 15 ideally 
CARMET CATALOG suited for such operations as the two illustrated above or 
for any application where resistance to corrosion as well a: 
‘ resistance to abrasion are a factor 
Carmet CA-815 1s manufactured under controlled conditions 
Die and gaye makers are assured of complete lamensiona] accu- 
racy and excellent surface conditions. Only minimum amounts of 
stock are left for finishing 

For further information on this and other Carmet carbide 
grades, call your Carmet Engineer... or write Allegheny Ludlum 

Steel Corporation, Carmet Division, Detroit 20, Mich. 


, Completely revised, the 16th 

Edition of the Carmet Catalog con- 

tains the latest information on all 


Carmet grades, and on Carmet L CARBIDE d Il 
blanks tools, die sections, et also For AL your nee Ss, ca 
gives details on special pretorming 


and how to order special parts Man. 
Pings 
Address Dept. MP-81 eny um 
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A New and Better Chrome Carbide 


Bausch & Lom salutes... 
William C.Coons 


—Blue Ribbon Award Winner, A.S.M. Metallographic Exhibit 


BLUE RIBBON AWARD WIN- 
NER for best photomicrograph 


in its class—Mr. William C. 
> Coons, Chief Metallographer, 


Climax Molybdenum Co. of 


Michigan, Detroit, Michigan. 
~ 


~ 


HIS AWARD-WINNING 
PHOTOMICROGRAPHS, 


MADE WITH A BAUSCH & 
LOMB METALLOGRAPH— 
of 
Wrought Molybdenum."' 


Bausch & Lomb Metallographs help industry 
boost output and maintain quality by providing detailed magnified 
images—visual or photographic—for routine work and advanced research. 
The B&L Research Metallograph is one of a complete line of metallographic 


equipments. It provides ready choice of four different views of the same sample—by 
bright field, dark field, polarized light, or phase contrast—ensuring complete identification. 


Find out how these faster, easier, completely dependable analyses 
can help you save on time and materials. Write for Catalog E-240, 
and for complete expert advisory service. No obligation, 
of course. Bausch & Lomb Optical Co., 63809 St. Paul Sc., 
Rochester 2, New York. 
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Fig. 1 — 60-In. Coarse Crusher at 
E. W. Davis Works, Babbitt, Minn 


Magnetite 
Concentrates 
Supplement 
High-Grade 
Iron Ore 


By E. C. WRIGHT* 


As the high-grade Mesabi mines are being mined out, 
concentration of low-grade ore is coming ahead. One plant 


will make 3,500,000 tons of 63% 


iron pellets in 1956; 


another twice as large is under construction. (B 13, B 14, B 16, Fe) 


A PREDICTION of future consumption of 
iron and steel, based on past performance of 
American industry, economics and population 
indicates that our present consumption of 120,- 
000,000 gross tons of iron ore will rise to at least 
150,000,000 tons annually by 1980. 

Where are we going to get this much iron ore? 
Let us examine the present sources. In round 


numbers the score in gross tons per year is: 


From Lake Superior region $0,000,000 
20,000. 000 


20,000,000 


Other American regions 
Imports 


Imported tonnage is going up sharply — it 
doubled in the past two years — representing 
ore from Venezuela added to that from the older 
important Cuba, Africa, 


South America. The figures will jump further 


exporters: Sweden. 


SEPTEMBER 1956 


when the Canadian deposits in Labrador start 
shipping. However, firm reliance could not be 
placed on any of these in an emergency (except 
perhaps the Labrador deposits), as we learned 
to our sorrow in attempting to bring the needed 
3,000,000 tons of bauxite across the Caribbean 
during each of the World War IL vears 

Stockpiling of imported iron ore to the tune of 
say, 100 million tons does not appear to be pos 
sible, politically. That means that in any future 
war the iron and steel industry will have to fall 
back on local sources of ore and scrap 


*Head, Department of Metallurgical Engineering 
University of Alabama, and Editor 
Metal Progress Especial thanks are due to Fred 
DeVaney of Erie Mining Co., and Oscar Lee of 
Reserve Mining Co. for courtesies extended during 
visits to the Iron Range 


Consulting 
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General View of American Resources 


What is the situation in the iron ranges, which 
have been shipping close to 80 million gross tons 
of ore down the lakes in each of the last 15 years? 
Iron ore was discovered in Minnesota a century 
ago; mining was slow in starting and the amounts 
shipped prior to World War I seemed puny in 
comparison with the astronomical amounts 
thought to be available. However, now — 1956 — 
there is less than a billion tons of direct-shipping, 
high-grade ores remaining up there — certainly 
less than 20 years’ supply even at the present 
rate. The U.S. Bureau of Mines estimated in 
1950 that the “measured, indicated, and inferred” 
amount of direct-shipping ore and ore amenable 
to simple washing processes totaled 3,600,000,000 
in Minnesota, Michigan and Wisconsin — 40 
years’ supply at present rate of 80 million annual- 
ly, a rate which can hardly be exceeded in the 
declining life of these ore bodies. 

Nor can we depend upon known ore deposits 
in other parts of the United States. There is a 
good deal of it scattered about, but iron ore is 
like many bulk commodities — you can’t haul 
it economically very far. Population (uses and 
users) must move toward a land-locked deposit 
of hematite before it becomes ore. Nevertheless, 
we can take a look at the 1950 estimates of 
“measured, indicated and inferred” ore (direct- 
shipping or easily concentrated) ; 

Northeastern states 

Southeastern region 


Missouri and Texas 
Western region 


380,000,000 gross tons 
1,627,000,000 
64,000,000 
484,000,000 


TOTAL 2.555,000,000 gross tons 


This indicates a comfortable century ahead 
for that portion of our present scattered industry 
at its annual consumption of 20 million plus. 
It is the much larger fraction in the Midwest 
that depends on ore from the Lake Superior 
region which must do the worrying. 

Fortunately for them there is a tremendous 
quantity of low-grade or marginal ores in that 
very region, The latest estimates by the U.S. 
Geological Survey and the Bureau of Mines 
(1950) show about 70 billion tons of rock con- 
taining 20 to 27% iron from which about 24 
billion tons of concentrates containing 63% iron 
can be made. Of the latter, at least 20 billion 
tons can be made from the taconite rock of the 
Mesabi Range in Minnesota with about 1 billion 
from the hematitic jasper deposits of Wisconsin 
and Michigan. This could serve our expanding 
industry for over a century and is of course 
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worthy of the attention given it during the past 
five years. 

Producers of nonferrous metals long ago 
reached the end of high-grade ores in America. 
For over 40 years they have recoverd copper, 
zine and lead from very lean and complex ores. 
Information as to operating processes and equip- 
ment for handling huge tonnages of low-grade 
ores was therefore available to the steel industry. 
Most of the practices and engineering equipment 
necessary for fine grinding of iron ore, and 
classifying, filtering, and agglomerating the fine 
concentrates, were developed long ago by non- 
ferrous metal producers and many were readily 
adaptable to the beneficiation of marginal-grade 
iron ores. 

The first engineer who realized the great 
potential of the taconite deposits was from the 
nonferrous metal industry — W. C. Swart, promi 
nent in the development of large deposits analyz- 
ing about 1% copper. This was nearly 40 years 
ago. Working with E. W. Davis, director of the 
Mines Experiment Station at the University of 
Minnesota, he attempted to concentrate the mag- 
netic taconites at Babbitt, Minn. Although this 
early work did not produce a marketable product 
at a competitive price, it explored many problems 
encountered in taconite mining and processing; 
Davis continued the studies at Minnesota and 
for 30 years has warned of the rapid depletion 
of the direct-shipping ores — for most of the time 
a voice in the wilderness. 

The critical iron ore situation outlined in 
preceding paragraphs finally was realized after 
World War II. Development of foreign deposits 
and taconite pilot plants was suddenly inten- 
sified. What follows will be a necessarily brief 
account of the present status of the latter efforts. 


Concentration of Magnetite 


The term taconite refers to siliceous iron-bear- 
ing formations more than 100 miles long in the 
Mesabi Range in northern Minnesota. The west- 
ern end contains iron oxide, mostly as hematite, 
totaling about 50 billion tons of low-grade ore; 
5 to 6 billion tons at the eastern end contains 
most of the iron as magnetite, The chemical and 
physical structure of these rocks varies widely, 
and iron occurs as hematite, magnetite, siderite, 
limonite, and as silicates. Beneficiation processes 
must therefore be adapted to the type of deposit 
being worked. 

Intensive laboratory research performed over 
the past ten years has shown that several different 
processes will have to be deve loped and carried 
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through the pilot plant stage before an appropri- 
ate plant can be built. 

As far as is known at present, the most easily 
worked taconites contain magnetic oxide. The 
two largest full-scale plants now work these ex- 
clusively, by fine grinding through 100 mesh 
with magnetic separation of the mineral mag- 
netite. Two other methods offer promise of 
eventual success at other places: (a) froth flota- 
tion of specular hematite in the ferruginous 
sandstones of the Marquette district of Michigan, 
and (b) reduction roasting of Mesabi hematitic 
taconite or Michigan jasper to produce an artifi- 
cial magnetite for magnetic separation. Since the 
last-mentioned ores represent the largest reserves, 
they will be most important, potentially. Further- 
more, they will require the greatest amount of 
research effort. The flotation process, which is so 
successful for sulphide ores of copper, lead and 
zinc, is not too efficient or economical on oxidized 
iron ores except the specular hematites of Mich- 
igan. The large proportion of material to be 
floated (30% as against 1 to 3% of the sulphide 
ores) also consumes a very high amount of 
costly reagent. 

Operating plants on the magnetic taconite 
include a large one at Silver Bay, Minn. ( Reserve 
Mining Co.). It has been operating for several 
months at the rate of 3,750,000 tons of concen- 
trates per year. Erie Mining Co. has operated 
a pilot plant for several years near Aurora, Minn., 
producing 200,000 tons annually; from experi- 
ence so gained a commercial plant for 7,500,000 
tons of concentrates per year is now being 
constructed. Oliver Iron Mining Co. has studied 
taconite for many years, at first in a large labora- 
tory in Duluth, and is currently processing over 
$00,000 tons annually in a pilot plant at Pilotac 
near the village of Mountain Iron, Minn 

Some of the more important difficulties to be 
hurdled were: 

1. Mining the dense, hard taconite rock. 

2. Coarse crushing of boulders sometimes 4 
ft. in diameter. 

3. Fine grinding to under 100 mesh. 

1. Magnetic separation, 

5. Agglomeration of the very fine concentrate 
into a form suitable for shipping and satisfactory 
for blast furnace operations. 

6. Full-scale tests of the blast furnace feed 
at different steel plants. 

The hard-rock mining problem which stymied 
the early enterprise at Babbitt, 40 years ago, 
has been overcome by the “jet piercer”of Linde 
\ir Products Co., which uses oxygen to burn a 
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blast hole at the rate of 18 to 20 ft. per hr. The 
blasted chunks are then crushed in huge gyratory 
crushers handling up to 4000 tons per hr. Fine 
grinding is in two stages: first to about 8 mesh 
in rod mills with classifiers and magnetic separ 
ators in closed circuit, followed by ball mills, 
classifiers and magnetic separators down to 80% 
through 320 mesh. The combined concentrates 
have little tendency to slime and are filtered to 
a cake which contains 8 to 10% water. The mined 
ore at Aurora contains from 18 to 25% iron as 
magnetite. The vield of concentrate averages 
33% of the feed which requires the mining of 
three tons of taconite for one ton of concentrate 
The analysis of the concentrate ranges from 61.5 
to 64% iron with 7 to 9% SiO,, and figures to a 
recovery of about 94% of the magnetite in the ore 
Very similar figures were reported at the Reserve 
Mining plant at Silver Bay. 

Considerable difference in practice beyond this 
point is evident at the various taconite plants and 
laboratories 


Fig. 2— Looking East in Concentrator Build 
ing of E. W. Davis Works at Silver Bay, Minn 
Showing Hydro and Magnetic Se parators 
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Pelletizing 


Despite much study and work by equipment 
manufacturers, there is still a large amount of 
discussion and difference of opinion about 
pelletizing. The fine concentrates cannot be 
sintered on a traveling grate without high dust 
loss. The wet concentrate must be formed into 
small balls or pellets in a rotating drum by 
adding about 0.5% of Wyoming bentonite for 
binder. Erie Mining Co, adds about 16 Tb. of 
fine anthracite which is milled in the feed and 
%-in. pellets. In the Reserve Mining Co.'s 


mill the wet pellets, about 0.4 in. or more in 


makes 


diameter, are rerolled in another drum and 
coated with about 30 to 40 Ib. of coal per ton. 
(This coal supplies part of the heat required for 
the heat hardening of the pellets.) 

Another method of forming balls is practicable 
but is still in the development stage. It is illus- 
trated in Fig. 8. The rotating saucer or “ball well” 
makes any desired ball size and avoids most of 
the reeycling. The most favorable size of pellet 


is also a debatable subject 


Hardening of Pellets 


Thousands of laboratory and pilot-plant tests 
have been made to find the best method and 
furnace for hardening the wet pellets so they 
can withstand weathering in stockpiles, shipping 
long distances, rough handling, low dust loss 
and smelting without disintegration. From this 
work and Swedish practices, it is now generally 
agreed that the pellets should be fired to 2300 
to 2400° F., in a vertical shaft furnace or on a 
traveling grate. The heat required per ton varies 
from 700,000 to 2,000,000 Btu., depending on the 
furnace and also on whether the Fe,O, in the 
pellets is oxidized to Fe.O,. This matter is 
important in a district where all fuels are costly 

on the order of 60 to 75¢ per million Btu. 

Four types of furnaces have been studied and 
the estimated heat requirements are as follows: 


Rotary kiln nodulizing 2 000.000 Btu 
Open-top downdraft sintering 

machine 1,000,000 
Closed-top recuperative traveling 

grates 1.300.000 
Shaft furnace 750,000 


The large plant of Reserve Mining Co. at Silver 
Bay has six recuperative traveling grates, each 
producing more than 2000 tons of fired pellets per 
day. These units were designed after several 
years of cooperative work by Reserve Mining 


i 
Co., Allis-Chalmers, and Arthur G. McKee Co. 
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in a pilot plant at Carrollville, Wis. The machine 
has a traveling grate 6 ft. wide and 170 ft. long; 
the pellet bed is 9 to 12 in. deep. The drying 
preheating, and firing sections are completely 
enclosed; there are 28 separate wind boxes under 
the grates and six stacks on each machine, which 
permits both downdrafting and updrafting 
with recuperation of hot gases from the firing and 
cooling sections for drying and preheating the 
wet pellets. While pellets are heated to over 
2300" F., the magnetite is not completely oxi 
dized to FesOxs. They are then cooled to below 
500° F., in a downdraft air cooler, and water 
sprays then quench the pellets on conveyers to 
the stockpile or ore boats. This is a well-engi- 
neered clean installation and a beautiful example 
of automation in the many control instruments 
which regulate the feeding, grate speed and 
temperatures in the various stages. 

KE. W. Davis had studied the vertical shaft 
furnaces in experimental units at the University 
of Minnesota for many years. Likewise, engineers 
at Erie Mining Co. investigated the shaft furnace 
in their research laboratory at Hibbing. Many 
difficulties were encountered; the pellets would 
begin to fuse at 2450° F., uneven distribution of 
air caused hot spots and channeling pellets 
stuck together in clumps or clusters which could 
not be discharged, and a round shaft appeared 
unsatistactory. 

The outcome of this work resulted in a ree 
tangular furnace, 6 * 14 ft. in cross section and 
about 50 ft. high. On both sides of the wide sec- 
tion are combustion chambers from which 
enough fuel oil is injected into the bottom of 
the shaft to raise the temperature to about 1550° 
F. The hot gases are withdrawn and _ re-enter 
the main shaft 6 to 8 ft. below the top, and dry 
the bed of wet pellets as they descend into the 
firing zone. Excess air blown into the bottom 
cools the hot charge and then supplies oxygen 
for the coal in the pellets and to oxidize the 
Fe,O, to FeO, (an exothermic reaction which 
by the way supplies over 407 of the total heat 
requiremeé nts). In contrast to the %-in, Reserve 
Mining pellets, which are mostly magnetite, the 
Erie pellets are mostly hematite and 1 in. in 
diameter. The shaft furnace fires 1000 tons of 
pellets per day; two of them have produced 
more than 1,000,000 tons in the past seven vears. 

About 3.5 gal. of light fuel oil per ton is 
burned, and the over-all thermal efficiency is 
much higher than in the other types. By close 
control of the maximum firing temperature 
(2400° F.) and the amount of air blown 
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Fuel Coated 
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Traveling 


Grate 


Conventional Balling Circuit 


incipient fusion and cluster formation are con 
trolled 
the bottom of the furnace break up any clusters. 


\ water-cooled shaft and cross arms in 
This shaft furnace is a highly efficient and 
smoothly operating piece of metallurgical equip 
ment. It is not too much to say that the furnace 

ing problem had to be successfully solved before 
the firm could go ahead with the construction of 
the $300,000,000 concentration plant near Aurora 


Concentration of Hematite 


Most of the present developments are based 
on the magnetic taconite Plants now erected or 
under construction can operate for more than 
50 vears on the magnetic ores and reach an 
annual output of more than 15,000,000 tons of 
this high grade concentrate. It can be seen 
therefore, that this source can supply all or a 
major fraction of the domestic ore needed dur- 
ing the next few decades to supplement the 
dwindling supply of high grade shipping ore 
from the Mesabi 
Most of the taconite deposits of the Mesabi 
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Fig. 3 — Conventional Balling in Drums as 
Compared With Dwight-Lloyd “Ballwell 
Balling Disk”. Courtesy McDowell Co., In 


Range contain hematite rather than magnetite 
\ further 3 billion tons of jasper, taconite and 
ferruginous cherts are located in the Michigan 
Wisconsin iron districts. Most of this contains 30 
to 35% iron and cannot be concentrated by mag 
nets in its natural state. Although large sums have 
already been spent studying these marginal ores 
generally unfavorable 


the results have been 


technically and economically, Since the iron 
bearing minerals are in very fine particles (under 
100 mesh 


to liberate them. Flotation is the only known 


extremely fine grinding is necessary 


process to handle such finely ground pulps. Much 
work with a wide variety of flotation reagents 
has yielded discouraging results (with one excep 
tion) so the whole problem of how to process 
the enormous reserves of hematitic low-grade 
ores still remains unsolved 


The one exception is a full-scale plant of the 
Cleveland-Cliffs Co... near 


Mich., 


Ishpeming 
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where a deposit of specular hematite is being 
mined in an open pit at the Humboldt Mine and 
the ore successfully floated to a concentrate 
containing over 60% iron. Since most of the high- 
grade direct-shipping ore produced in this region 
comes from deep underground mines, mining 
costs are high and operators in this region believe 
that concentrating costs on low-grade ores from 
an open pit might be less than the extra mining 
costs underground. 

This Humboldt concentrator started in 1954. 
It contains conventional equipment for crushing, 
grinding, flotation, and filtering to produce 2000 
or more tons of concentrate per day at a ratio 
of 1 to 2.33. Concentrates with 60% iron and 10 
to 12% silica have been shipped without agglom- 
erating to Ford Motor Co, in Detroit where they 
are sintered after mixing with other ores and flue 
dust. Construction of a similar plant at Republic, 
Mich., containing two additional flotation lines 
will give a combined daily output of about 7000 
tons. Pelletizing and traveling grate sintering 
machinery is also being erected. 

The specular hematite in these ores has a 
plate-like structure, an odd characteristic which 
makes the form amenable to simple flotation with 
a low reagent consumption. Only 1 Ib. per ton of 
a mixture of fatty acids (oleic and linoleic) is 
consumed; for successful results the density of 
the pulp must be carefully controlled at about 
40% solids, and the pH held closely within 6.9 
to 7.1 limits. 

Pelletizing and firing of the hematitic concen- 
trate presented special problems which had to 
be overcome. Working closely with McDowell 
Co., the pelletizer nicknamed the flying saucer 
has been developed. This saucer is somewhat 
like the one shown at the right of Fig. 3, except 
it has shelved surfaces so that balls of various 
diameter may be obtained without recycling the 
fines; centrifugal force throws the large balls to 
the outer periphery and over the lip on the con- 
veyer feeding the sintering machine. 

At this time the status of the low-grade hem- 
atitic ores other than the specular variety is very 
uncertain, Experimental roasting in a reducing 
atmosphere to produce magnetic particles is be- 
ing done at Jones & Laughlin’s research labora- 
tory at Negaunee, Mich., and in a pilot plant 
operated by Republic Steel Corp. and National 
Lead Co, in the Birmingham, Ala., district. Erie 
Mining Co. has developed a shaft type of roast- 
ing furnace for treating such ores, and another 
furnace of this general design has been in suc- 
cessful operation for the past three years at the 
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plant of Manganese Chemical Co. at Riverton, 
Minn. The synthetic magnetite coming from such 
treatment is more strongly magnetic than nat- 
ural, can be separated from the gangue of the ore 
by magnetic separators, and is much more dif- 
ficult to demagnetize. Due to the enormous re- 
serves of low-grade hematite ores, the solution 
of this beneficiation problem may well become 
the most important research problem facing the 
steel industry in the next 20 years. 


Use on Blast Furnace Burden 


One of the great uncertainties of the present 
situation relates to the performance of the high- 
grade concentrate pellets in the blast furnace. 
Although much more than a million tons has been 
smelted into pig iron at various steel plants, some 
inconclusive results have been reported. The 
present author can find no one in the steel indus- 
try who will venture a definite opinion as to coke 
saving at the blast furnace, increased output with 
a 62% iron ore instead of the present 50%, and de- 
creased smelting costs from lower flux in the 
burden and lower overhead. Since most of these 
tests were of short duration and the pellets han- 
dled were themselves of an experimental nature 
this situation is to be expected. It will take some 
months — maybe a year — of full-scale operations 
at the blast furnaces before any accurate evalua- 
tion may be made. 

The whole economic status of taconite concen- 
trates is thus shrouded in some mystery. Costs are 
greater than direct-shipping ores because three 
tons of rock must be mined instead of one, a huge 
capital charge will apply for the amortization of 
the processing plants, plus the extra operating 
expense of concentrating and agglomerating. On 
the credit side, the high-grade pellets will be free 
from ad valorum taxes levied by the state govern- 
ments on unmined ore, a much lower royalty fee 
(at least for the present), reduced shipping 
charges per ton of iron handled, and a credit for 
the expected blast furnace economy in smelting 
a tailor-made, uniform high-grade concentrate. 

In spite of these uncertainties, the steel industry 
simply must solve the problem of using the low- 
grade hematitic ores of the iron ranges. Bene- 
ficiation of magnetic iron ores on a large scale 
has finally been proven to be possible. It should 
grow into one of the largest industries in the 
country. More than $600,000,000 has already 
been spent for research and new plants, and many 
times this amount will have to be added in the 
next few vears to attain the required annual 
output of 35,000,000 tons of concentrates. @ 
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Materials in the 


Automobile of the Future 


By A. L. BOEGEHOLD* 


The future family car will be no smaller than present models; 


it will weigh less because of generous use of light metals. 
The spark ignition gasoline engine will persist, but will be 


» supyectr should certainly be of great 
interest to a metallurgist to everybody 
else for that matter —for, as C. F. Kettering 
says, “We should all be intensely interested in 
the future because that’s where we are going 
to live for the rest of our lives!” 

Before we talk about future materials, we must 
have some idea of what the future automobile 
will be, and any prediction must depend on 
reasonable assumptions. One assumption is that 
the causes that have operated to produce pres- 
ent day effects will continue to operate along 
similar lines, and produce effects in the future 
from present-day causes. Let us list some of these 
causes that have been operating in the past. 

1. Engineers by nature are impelled to get 
greater efficiency in the job of transporting 
personnel and cargo. 

2. Conservation of both fuel and metal re- 
sources is a strong urge, and is responsible for 
part of the desire for (a) greater efficiency, (b) 
elimination of strategic materials, (c) utilization 
of materials in greater supply, and (d) use of 
fuel in a manner consistent with conservation. 

3. These objectives must be attained at a 
cost that will create an increasing sales volume 
and standard of living. 

Now let us consider each of these items in 
some detail. 

Efficiency includes first, the mechanical and 
thermal efficiency of the power plant; second, 
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more efficient and lighter, even if more powerful. (T 21) 


the mechanical efficiency of each mechanism in 
the vehicle and third, the over-all efficiency in 
terms of resources consumed. This boils down to: 


First, a power plant that is most efficient to 
operate and build and that needs the smallest 
quantity of strategic and scarce materials. 

Second, a vehicle of lowest over-all weight 
compatible with cost and use of plentiful ma 
terials. Low weight must not sacrifice present- 
day interior roominess. In other words, we are 
not heading toward a small car 

The above two paragraphs indicate how all 
three of the causes listed are intertwined 
efficiency, conservation and sales volume. So it 
will not be surprising if I next turn to the last 
mentioned. 

Production — Consider the statistics assembled 
in Table I on population, car usage, and fuel 
consumption. Even though the fuel bill for 1955 
has been cut by progressive economies through 
increased compression ratios and higher octane 
gasolines, the total fuel consumed in 1980 will 
be almost double due to increased number of 
cars and increased mileage per car. An 83% 
increase in gasoline production in the next 15 


*Manager of Research Staff Activities, General 
Motors Corp., Detroit; Past President of 6 This 
paper is a shortened version of a talk before the 
Cleveland District, A.S.T.M., April 12, 1956. He 
wishes to acknowledge the help of many of his 
associates at G.M. Research Center, Detroit. 
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Fig. 1 — Idealized Cross Section of Free-Piston 


Engine in Starting Position. All valves closed 


years will be very difficult to guarantee. To avoid 
trouble, another way to reduce fuel consumption, 


besides more efficient engines, must be found. 
If each car weighed only half as much, the fuel 
needed to move it along the road would be con- 


siderably decreased, This means that lighter 


construction 


must be used, and 
power plants which have the lowest weight per 
horsepower developed or selected, This results 
in using less metal, more of the plentiful metals, 
and less fuel. 


materials of 


The superhighway program can be counted 


Table I 


Fig. 2 — Operating Sequence 


coming power plant) compares well with the 
present-day piston engine in weight, can be put 
in less space, and can use low-grade fuel, but 
we need much information on how to get along 
with less scarce alloy such as nickel in the 
turbine blades. 

One way to eliminate much of the need for 
nickel or cobalt in the turbine blades would be 
to keep them at a low enough temperature. 
this 
country by liquid cooling; this, however requires 


This has been done both abroad and in 


a condenser and radiator to cool the liquid used 
for blade cooling, and this added complication 
would sacrifice the weight advantage in favor of 
the gas turbine. (Another way is to feed cooler 
gas to the turbine, and that will be described 
later under the topic of “free-piston engine”. ) 
A point that has yet to be cleared up is whether 
the gas coupling between the gasifier and the 
power turbine will provide the acceleration now 


demanded in passenger cars. Even though its 


Population, Automobile, and Fuel Statistics, 1930 to 1980 


1930 1940 


23,000,000 
123,000,000. | 


27 000,000 
132,000,000 


Number of automobiles 
Population of the U.S 


Persons in U.S. per auto 5.3 1.8 
Average annual mileage 7,200 9,200 
Miles per year per person 1,300 1,900 
Average hor sepower 75 125 

Miles per gallon 15 18 
Gallons of fuel; millions 14,000 21,000 


1955 1980 


52.000 000 868.000. 000 
166,000,000 220,000,000 


4.2 2 7 
9,600 2.000 
3,000 
180 200 

20 
1.000 84.000 


on to force automobile construction in the direc- 


tion of lower weight and better fuel economy. 
Highways will very likely be financed by a tax 
on gasoline. As gasoline cost increases, the auto- 


mobile owner will turn to less thirsty cars. This 


situation in Europe has producecd the pint-sized 


car, which, with generous use of aluminum and 


magnesium, may weigh about 1600 Ib, Although 


it is unlikely that we will sacrifice roominess 


and comfort to anything like this extent, we will 


ton-mile of car 


operation resulting from lighter cars. 


see better fuel economy per 


Power Plants 


How do various power plants now available 
compare in this respect? Table Il, p. 106, gives 
some information, and it would seem that the 
gas turbine (considered by many to be the 


104 


fuel appetite is on the high side and the exhaust 
gases must be adequately disposed of, the gas 
turbine will certainly find uses in certain areas 
such as sport cars and possibly cargo carriers. 

Diesels will continue in busses and trucks, 
boats, and a variety of steady power units, be- 
cause of the low consumption of cheap fuel. 
Their weight is necessary to achieve durability 
while operating a great percentage of time at 
nearly full power output. A turbo-blower in- 
creases both power output and fuel efficiency. 

Furthermore, numerous aluminum parts will 
substantially reduce weight per horsepower and 
decrease unit size. An aluminum diesel would 
weigh about 7 Ib. per hp. Even this would not 
be suitable for passenger cars. We can design 
but do 
not anticipate a development in this direction. 


a diesel engine of lighter construction 
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Free-Piston Engine 


The free-piston engine may be a strong com- 
petitor to the spark ignition piston engine for 
passenger vehicles 25 years hence because it can 
operate on almost any kind of liquid fuel, it is 
economical to build, and its fuel economy is 
nearly as good as the diesel’s. It is not a new 
device; over 1200 air compressor units are now 
in operation; these are quite heavy and are 
usually rated at about 1000 hp. However, the 
fact that an engine may be able to burn a lower 
grade fuel will probably not be an over-riding 
factor. We have seen how the cost advantage 
at one time enjoyed by kerosene over gasoline 
has all but disappeared 

Figure 1* shows the engine and Fig. 2* the 
operating sequence needed to convert gas horse 
power from it into shaft horsepower by way of 
a gas turbine. There are two pistons opposing 
each other in a single cylinder. Each piston is 
constructed with a smaller diameter for the 
power end and a large diameter for the air 
compressor end, In Fig. 1 the pistons are shown 
at the extreme outward point of travel. The space 
behind the large-diameter pistons contains air 
that is compressed by the outward motion of 
the pistons and bounces them back together 
again. When the pistons have reached the 
extreme inward position an injector forces fuel 
into the highly compressed air, which burns 
explosively and blows the pistons apart again 
The cycle is diagrammed in five steps in Fig. 2* 

During the inward stroke, the large pistons 
compress the air in the spaces labeled “Air 
Compressor Cylinders” and this is forced into 
the casing surrounding the power cylinder. When 
the outward motion of the two pistons uncovers 
the ports, the compressed air in the casing 
rushes through the intake ports at the left and 
scavenges the burned gasses from the power 
cylinder, pushing these through the exhaust ports 
and passageway at the right end into the turbine 

This turbine operates at relatively low tem 
peratures, Whereas the conventional gas turbine 
uses gas at 1600 to 1700° F., the turbine driven 
by gas from the free-piston engine operates at 
$50 to 900° F. The material for turbine blades 
therefore does not pose a problem of scarce 
refractory alloys. The advantage of simplicity of 
the free piston engine, however, may be lost by 
the complexity and expense of the turbine 

*From “The GMR 4-4 Hyprex Engine”, by A. F 
Underwood, General Motors Research Staff pre 


sented at Society of Automotive Engineers’ summer 
meeting, June 3, 1956 
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needed to produce shaft horsepower. For good 
efficiency, it must have four or five banks of 
rotating blades, each with a bank of stationary 
deflecting blades. This adds greatly to the 
over-all cost of building the whole free piston- 
turbine power package. A radial inflow turbine 
may be the solution here. 

The principal advantage remaining in favor 
of this engine is that it burns low-grade fuels, 
such as kerosene or mixtures of Bunker C and 
kerosene. (Bunker C alone must be treated.) 
It would appear, therefore, that if free-piston 
engines ever become the universally used power 
plant for passenger cars, the output of the 
petroleum industry would undergo a radical 
change. In the field of cargo-carrying vehicles, 
where durability and fuel consumption are im- 
portant, the free-piston engine will meet com- 
petition from the turbo-blown diesel, the re- 
generative gas turbine, and the high-compression 
gasoline piston engine made more rugged to 
stand steady, high-output operation. 


Piston Engine (High Compression) 


How will the gasoline piston engine fare? In 
the foreseeable future, the petroleum industry 
will have gasoline of high enough octane rating 
at the fuel pumps to permit compression ratios 
as high as 12 to 1 or 13 to 1. This can be antici- 
pated from the rate of increase since 1947, when 
C. F. Kettering demonstrated that a car with 
12 to 1 compression ratio saved at least 30% of 
the fuel used in the then current cars with 
compression ratios of 6 or 7 to 1. 


Table Il — Comparison of Engine Types 


While compression ratios of 13 to 1 will re- 
quire gasoline of higher octane rating, past per- 
formance of the petroleum industry indicates 
that we can expect to have the desired fuel at 
that time. Passenger cars will then be operating 
with a fuel economy comparable to that of diese] 
engines and free-piston engines. The fuel, how- 
ever, will be quite different; it is not now avail- 
able at filling stations, but will have an octane 
rating of 110 to 120 on the present scale. 

As a result of improved fuel economy, lower 
unit weight and lower unit size, graphically 
shown in Fig. 3, the gasoline piston engine will 
be in a strong position to retain its place as the 
power plant for the future automobile. If we 
consider that the most desirable engines are those 
having the shortest bar height in the three 
categories shown, then it is obvious that gaso- 
line engines are in the most favorable position, 
especially the engines built with a large propor- 
tion of aluminum. These show better fuel 
economy and lower weight and space require- 
ments than any others. Added to that, all of our 
manufacturing plants are tooled for production 
of this type of engine; introduction of a radically 
different one would involve stupendous costs. 
There is no doubt, however, that the money 
would be spent just as soon as another engine 
shows a clear advantage. 

Trend — The trend for the next 15 years, then, 
would appear to be toward higher compression 
ratios and the use of more aluminum and mag- 
nesium. We can also expect ventures involving 
gas turbines or free-piston engines, probably at 


ENGINE 


Spark ignition piston engines 


charged, 30% boost 
Gas turbines 


Cast iron, 9 to | compression ratio 0.48 
Aluminum, 12 to | compression ratio 0.44 
Aluminum, 8 to | compression ratio, turbo- 0.49 


Fur. Consumption® | 
Ae Max. | Av | Weicutt | Sizet 
ECONOMY 
0.41 3.6 95 octane 
0.38 2.2 | 8.4 | 110 octane 
0.43 | 2.1 | 95 octane 
Regenerative 0.75 0.75 3.6 3.6 | Kerosene 
Regenerative (projected) 0.60 0.60 3.0 | 7.2 | Kerosene 
Diesel engines 
4-stroke cycle 0.41-0.47 0.38 | 12.7. | 26.0 | No. 2 diesel 
2-stroke cycle 0.42 040 | 12.1 | 14.8 | Kerosene 
2-stroke cycle, exhaust-turbo blower 0.42 0.41 11.7 =| 13.6 | Kerosene 
Free-piston engine 0.48 048 | 3.6 | 7.0 | Kerosene, gasoline 
| or diesel 


* Pounds per brake horsepower per hour 


tCubic feet per 100 brake horsepower 
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first in sports cars. We can also consider the 
possibility of turbo-supercharging in commercial 
engines and sports cars to get better fuel 
economy and increased horsepower per unit of 
size. Passenger cars run at reduced load too 
much of the time to make 
profitable. 


turbo-chargers 


30 


10 
0 


Weight 
@ 


oO Ww 
Cast Iron 


Aluminum, 
Turbo-charged 


Aluminum 


E 8 236 
34 
as 
Vn 2 
0 
Gasoline Gas Diesel Free 
Engines Turbines Engines Piston 


Fig. 3 — Comparison of Engine Types. Ver- 
tical ordinates are defined under Table Il 


Light Metals 


In Critical Points for March 1956 the Editor 
of Metal Progress discusses the topic “Light 
Metals in Our Two-Ton Autos?” This is a matter 
mentioned in the third paragraph of the present 
article, namely, conservation of metal resources. 
Even though we are accustomed to a prodigal 
use of iron in all our modern tools, machinery, 
and equipment, a look at the availability of 
metals on the earth or in the ocean suggests that 
the colossal annual consumption of metal for 
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automobiles could be better switched to one 
that is in greater supply — namely, aluminum or 
magnesium. The use of iron is especially prodigal 
in view of the attrition by corrosion which 
scatters this metal beyond recovery. The auto 
mobile industry buys 25% of the total steel pro 
duction. If a substantial part of this were re- 
placed with light alloys and plastics in some 
form, the increasing rate of depletion of our 
iron ores would be given a much-needed brake. 
The trend toward more light metals has been 
going on ever since World War II. Before that 
about the only aluminum in our automobiles was 
in the pistons, and in some makes these were 
cast iron. All have now gone to aluminum pistons. 

Some form of cylinder 
block will be the basis for reducing engine 
weight. (This is a logical extension of the change 
to aluminum that has already taken place in 
automatic transmissions.) The intake manifold 
will be aluminum and the exhaust manifold will 
remain cast iron, The pistons will continue to be 


die-cast aluminum 


aluminum alloy. The low expansion possessed by 
the present piston alloy may be modified to 
something compatible with wet aluminum liners, 
which, of course, will be faced with some wear 
resistant material comparable to chromium plate, 
or better. 

Automatic transmissions are accountable for 
another sizable increase in aluminum usage. 
When the total costs of the finished components 
are compared, aluminum competes with cast 
iron or malleable iron, Although the cost per 
pound of aluminum is high, the cost per piece 
is sliced to one-third because of its light weight 
per cubic inch. Cost per cubic inch of iron and 
aluminum is nearly the same. Machining cost 
for aluminum is much less, and many parts 
(which can be made as die castings or perma 
nent mold castings) are closer to finish dimen 
sion than iron castings and therefore require less 
machining. 

Another change in the automobile which will 
lower the weight and save scarce materials will 
be in the radiator. As copper becomes more 
expensive and scarcer, the urge to replace it 
with aluminum will become greater. By 1980 
I expect our radiators will be made of aluminum. 

The average 1930 car used 4 tb. of aluminum; 
by 1945 this had only doubled, but by 1955 it 
had jumped up to 35 lb. Some cars were using 
70 to 80 Ib. and Cadillac’s “Eldorado” contained 
192 Ib., replacing some 400 Ib. of steel. Hence 
a prediction of 80 lb. per car by 1965 does not 
seem unrealistic, Another forecast by a leading 
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engineer in the automobile industry is 100 Ib. 
of aluminum in each of the 8,000,000. cars 
expected to be built in 1970. This would be 
equal to the total aluminum production in 1949! 

Magnesium’s cost per cubic inch is higher 
than aluminum’s, so the present competition from 
cast iron has prevented much substitution. How- 
ever, we may expect that oil pans and gear box 
covers will be die-cast magnesium. In consider- 
ing eventualities, it is well to keep in mind that 
each cubic foot of ocean water contains | oz. 
of recoverable magnesium. This doesn't sound 
like much, but the magnesium in | cu. mi. of 
ocean water would provide 175 Ib. of magnesium 
for every one of the 52,000,000 autos now in the 
U.S.! Certainly the supply of this metal is truly 
inexhaustible 

If 1 do not make some reference to the possible 
use of titanium in the future automobile, some 
one is sure to ask about it. No mention has been 
made because we do not see a legitimate use 
for it even if the price were low enough to com 
pete The structure of the automobile is such 
that weight can be more easily saved with 
aluminum and magnesium than with titanium. 
One possible exception would be for gas turbine 
components operating between 500 and 1000° F., 
where aluminum or magnesium alloys would be 


inadequate, 
Parts for Engines and Drives 


In this brief review, mere mention can be made 
of many items, each warranting considerable 
discussion. Valves, for example. Valves will con 
tinue to be of heat resisting alloys, universally 
aluminized, both intake and exhaust. “Aldip” 
coating more than doubles the life of the valves.* 

Piston pins and connecting rods will probably 
see ho change. 

Bearings will continue to be steel-backed 
inserts made by powder metallurgy similar to 
“Durex 100” or “Moraine 400”, The first consists 
of a copper-nickel porous sintered matrix bonded 
to a steel back and overlaid and permeated with 
a lead-base babbitt. The second consists of an 
aluminum-base silicon-cadmium alloy bonded to 
a steel back and a thin overlay of lead-base 
babbitt. 

The crankshaft will be made by the process 
that will result in the lowest cost without sacri- 
ficing any engineering requirement, The two 


*See “Engine Valves Improved by Aldip Coat 
ing”, by R. F. Thomson, D. K. Hanink, E. B. Etchells, 
and K. B. Valentine; S. A. E. Meeting, March 1, 


1955. 
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principal contenders seem to be automatic forg- 
ing of steel and shell-molded cast pearlitic malle- 
able iron, or shell-molded ductile iron. The large 
investment in automatic forging equipment now 
existing in some plants constitutes a major 
obstacle in the path of change to cast crankshafts. 
My forecast, however, is that the savings yet to 
be made in shell molding will make the cost 
so much in favor of the cast crankshaft that it 
will be ultimately accepted. (About 25% of the 
cars produced have been equipped with cast 
crankshafts for a good many years.) Another 
factor is the appearance of new alloys, such as 
the one in production for Pontiac crankshafts 
starting with the 1955 models. 

Shortages in alloying elements during World 
War II gave impetus to a change in the compo- 
sition of the steels used in gears, shafts, and other 
highly stressed members. Our new understanding 
of hardenability and its relation to alloy content 
pointed the way to the correct substitutions for 
the steels relatively high in nickel. S.A.E. 4615 
with 14% nickel and 8620 and 8640 with 0.657 
nickel account for most of the nickel now used 
in alloy steeis in automobile construction today 
(excluding valve steels). 

Nickel is still in short supply, and is quite 
likely to remain so, Consequently I believe that 
the future car will use no nickel in the steels for 
shafts and gears. Great success has already been 
had with a steel containing 0.50% molybdenum 
and 0.50% manganese as a substitute for S.A.E. 
1615. By adjusting the molybdenum in this com- 
position downward to obtain hardenability in 
the range of S.A.E. 8620 and 8640, even these 
could also be dispensed with. 

So much for the conventional power plant 
What of the suggested new ones —the gas 
turbine and the free-piston engine. 

Gas turbines so far built have used much 
alloy to avoid any possibility of failure. One 
200-hp. gas turbine weighing 700 Ib. had 76 Ib. 
of nickel in it. It is obvious that any extended 
use of such a power plant must involve lower 
alloy materials, It is reasonable to assume from 
a study of each part that the same turbine could 
be made with materials that would perform 
satisfactorily with a total of 7.5 Ib. of nickel 
and ultimately with as little as 4.75 Ib. per engine. 
Heat resistance in sufficient degree will be 
achieved in most parts with chromium steels or 
by aluminizing plain carbon steels. The next 25 
vears will also see the invention of new allovs 
for those turbine parts which need to operate 
at 1300 to 1700° F. 
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The free-piston engine can be built with metals 
containing no nickel. The structure of the air 
chamber and compressor housing could be alumi- 
num alloy for weight reduction; the pistons could 
be partly of cast iron, and partly of aluminum 
to obtain the proper weight for speed control. 
steel, heat treated to 


high physical properties. The compressed ait 


The evlinder sleeves are 


chambers and passages are formed of low-carbon 


steel. The turbine would have rotor and stator 
blades of Silerome No 


mium and silicon, and the case would be pearlitic 


1 containing only chro 


malleable iron 
Conclusion 


Following the example frequently set by the 
stock market analyst and by some war corre 
spondents, | have now predicted a_ sufficient 
range of possibilities for the future so that, when 
the time comes, | can say that the events were 
predicted 25 years before. All we have to do 
now is to get on the job to find out how close 


to the forecast the future will be. 


Fig. 4— Many Free-Piston 


All | have been saving thus far can be boiled 
down to a few sentences: 

l. Engine and car weights are going down 
2 Engine eflic will mcrease, 
3. We will use light alloys generously to sup 
plement increased ethic ney as a means of con 
serving fuel 

4. Otherwise, materials will be much the same 
as now but with less nickel and with more 
pearlitic malleable iron 

5. The power plant used in the future will 
have low weight and low volume i ! horsepower 
and will have good fuel CCOMROTAN 

The race between the present type of engine 
the gas turbine, and the free piston engine will 
be exciting. Size, weight and performance of 


the gasoline piston engine, which must be 


exceeded by the gas turbine or the free piston 
engine if they are to displace it 
will not stand still 


are targets that 
However improvements we 
indicate that 
piston engines will drive our automobiles for 


many vears to come 6 


can see in the immediate future 


Engines Are in Use as Ai 


( om pre SSOTS but re We Sur a ree Piston Casifu rf nder 
lest — Similar to Six Units General Motors Is Building for 


the U.S. Maritime 
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Administration for Transatlantic Service 
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heet Metal Components 
for Aircraft 


By JOHN F. TYRRELL* 


Designs of aircraft change so rapidly that few sheet metal parts 


are ever produced in appreciable volume and some unique techniques 


= DEPARTMENTS in the aircraft 
industry bear a family resemblance to those in 
the automotive and other mass-production in- 
dustries, but their operation involves problems 
rarely encountered elsewhere. Only during wars 
are aircraft designs frozen so there can be con- 
tinuous production of identical components. In 
peacetime, retooling rather than production is 
almost continuous, not only because of new 
planes but also because of modifications in 
design of “production” models. 

The kind of tooling selected for fabrication 
of sheet metal parts is determined from the best 
estimate of the number of the parts to be pro- 
duced, the dimensional tolerances and the kind 
of material. Seldom are more than a thousand 
or even a few hundred units produced; a regular 
“production” run may be ten to twenty com- 
ponents and occasionally only one or two are 
required, Prior to World War II, the one and 
two-unit orders were the rule rather than the 
exception and parts were often formed by hand 
with a hammer over a bag of sand or a wooden 
form block. 

Hand forming requires the minimum invest- 
ment for tools and often would be the cheapest 
method of forming a small number of parts if 
dimensional tolerances could be met. Unfortu- 
nately, aircraft designers now insist on a degree 
of accuracy in each component which was un- 
heard of in prewar planes and which cannot be 


* Associate Editor, Metal Progress, Cleveland. 
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have been developed to minimize retooling cost. (G general, SG-j) 


obtained consistently by even the most experi- 
enced craftsmen with hand tools. Recently, 
forming by peening has been revived but instead 
of a hammer, shot-blasting equipment is used. 
With proper control of the shot, pressure and 
nozzle motion, simple shallow contours can 
be formed quite accurately at low cost on 
fairly heavy structural parts. 

Most sheet metal parts, however, must be 
formed on dies because of the shape and 
accuracy required. The conventional method is 
to make a punch and a die from a material which 
will wear long enough to produce the number 
of parts required. Amortization of such dies 
would be extremely expensive in aircraft pro- 
duction because of the comparatively few parts 
made, so a number of ingenious methods have 
been developed to eliminate the need for either 
the punch or die, 

In the Guerin process, only a punch is used 
and a confined rubber pad is used as the female 
die. The sheet to be shaped is placed on the 
punch and a thick rubber pad forced down on 
the sheet. The sides of the pad are confined in 
a steel box and the punch is placed on a steel 
plate which enters the rubber box. The hydro- 
static pressure developed in the confined rubber 
forces the sheet to conform to the shape of 
the punch. 

The process was developed at Douglas Air- 
craft Co, early in World War II and was quickly 
adopted by other aircraft companies for form- 
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ing shallow flanged parts 
or for making the shallow 
depressions used to increase 
rigidity of flat panels. The 
depth of drawing is usually 
limited by the thickness of 
the rubber pad but can 
often be increased locally 
by placing small pieces of 
rubber over the blank on 
areas which require maxi- 
mum deformation. 

This limitation on the 
depth of draw is not the on a 
only 


drau 
disadvantage of the 
Guerin process; the initial 
contact of the rubber and 
blank can move the blank <=] 
out of iti so it is — 
of position, so it is gst 


necessary to use position- 
ing pins in the punch with 
holes in the blank to cor- 
Although 


often specified 


respond. such 


holes are 


The blank is placed 
ring 


in aircraft components for 
weight they 


the num- 


reduction, 
definitely reduce 
ber and variety of parts 
which can be 
this method. 
These limitations have been partially overcome 
by the newer Verson-Wheelon press in which 
the rubber pad is replaced by a hydraulic cell 
covered by a thin rubber diaphragm. The steel 
plate carrying the punch and blank remains 
fixed. As the hydraulic pressure is increased, 
the flexible diaphragm covers the blank and 
forces it punch. The 
forming pressure is much greater than that ob- 
tainable in the 


to form the 
formed by f 


down and around the 
Guerin process and is uniform 
on all sides of the punch and in all directions. 
Deeper draws and better side detail are possible 
and yet the equipment is much simpler and 
cheaper than conventional hydraulic or mechani- 
cal presses of the capacity. 

When either process is used to form small 
parts on a large press, a number of punches 
can be used simultaneously to cover the full 
area of the steel plate. To reduce idle time of 
the press, four or six movable plates are used 
so that while one group of parts is being formed, 
others are being loaded or unloaded. 

Hydroforming is another method of forming 
drawn parts which uses hydraulic pressure acting 


Same 
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The punch is raised 


part 


In the 


Pressure 
Acting on a Flexible Diaphragm Serves as a Female 
Machine 


Hydroforming Process 


Hydraulic 


Die. (Courtesy Cincinnati Milling Co.) 


peo 


The dome is lowered Pressure is increased 
and locked in position to a preset value 


=. 


Pressure is released 
and the dome raised 


The punch is with 
drawn from the part 


on a flexible diaphragm as the female die The 
punch is in the center of the press with a draw 
ring mounted on the support slightly above the 
top of the punch. The blank is placed on the 
ring and the hydraulic dome is lowered over it 
and locked in position. The pressure is ine reased 
to a predetermined value and then the punch is 
raised to force the blank into the high-pressure 
fluid. Forming pressures as high as 15,000 psi 
can be developed and are uniform over the entire 


Rubber Pads Are Used Instead of a Female Die in 
Forming Shallow Aircraft Parts by the Guerin Process 


Upper Platen 


Rubber Retainer 


Form Block 


Support Plate 


| Lower Platen (Prose 
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Stretch Forming an Aircraft Component 
by Forcing a Form Block Into a Sheet 
Whose Edges Are Held in Fixed, Parallel 
Jaws. (Courtesy Ryan Aeronautical Co.) 


punch so that deep draws can be made with 
very fine side detail, 

The punches used in all of these forming 
made from “Kirksite’, a 


zine-base casting alloy. If only a few parts are 


methods are usually 


required and the pressure is not too high, the 
punches can be made from plastic, impregnated 
fiber or hardwood, For long runs or high-pressure 
forming, brass, aluminum, cast iron or steel is 
used, 

Stretch forming is used to produce large parts 
of comparatively simple contours such as panels, 
cowlings and fairings. The first of these stretch 
presses were simple rams which were raised 
between fixed parallel jaws that held the sheet 
or blank taut 


mounted on the ram. As the punch rose the 


\ punch or form block, was 
sheet was wrapped around it and assumed its 
contour, A modified unit has movable jaws so 
that the blank can be prestretched beyond its 
vield point before the punch is raised so that 
the amount of springback can be reduced. 
Punches are made of wood or plastic so that 
considerable savings in tooling for short runs 
are realized, 

Several improved versions of this process have 
been developed and its utility has broadened to 
include forming of bars and extrusions in ad- 
dition to sheet. The jaws are free to move both 
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horizontally and vertically so they can be lowered 
as the ram is raised between them. 

In another kind of press, the punch is hori- 
zontal and may be either stationary or movable. 
Either one or both of the jaws is rotated to stretch 
and wrap the part around the die. Some of this 
equipment can form sections a full 360° or even 
make continuous spirals. A radial draw former 
produced by Cyril Bath Co. is one of the latter 
but in addition it has a third movable arm which 
presses a “traversing shoe” against the outer edge 
of the part. The shoe acts like a female die and 
permits deeper and much more accurate con- 
tours to be formed. The dies used in stretch wrap 
forming are usually made of steel or cast iron to 
withstand the high forming pressure developed. 

The light metals, aluminum and magnesium, 
are the most used for aircraft parts and although 
they are formed by the same processes there 
are some differences in the techniques employed, 
Magnesium alloys are usually formed warm 
because their formability is low at room temper- 
ature and increases with temperature to an 
optimum at about 600° F. When rubber is used 
in the forming operation, the maximum metal 
temperature is held below 450° F. 


and special 
heat resistant rubber must be used 


The blank 
and die are usually preheated together in an 
oven and transferred to the press for forming 
Zinc-base dies may be used satisfactorily but 
cast aluminum or magnesium alloy dies are 
generally recommended. 

The common high-strength aluminum alloys 
whose strength is developed by precipitation 
hardening represent the other extreme in tem- 
perature control for forming. They are usually 
drawn in the solution treated condition and then 
age hardened after forming. Most of the alloys 
age harden slightly at room temperature so that 
they must be formed as soon after solution treat- 
ment as possible. Aging may be retarded by 
keeping the sheet at a low temperature, about 

20° F., in a refrigerated container until the 
drawing operation can be performed, 

The cost of both the tooling and the labor 
involved in forming aircraft parts has increased 
with the increased use of the newer, less ductile 
materials such as titanium-base and high-tem 
perature alloys. Much development work is cur 
rently being sponsored by the aircraft industry 
to halt this trend, but progress in aircraft design 
is so rapid that when it is learned how to fabri- 
cate the alloys now being used, there will in 
evitably be newer, tougher materials in produc- 
tion to contend with i) 
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Recent Developments 
the Art Precision Casting 


By NICHOLAS J. GRANT* 


Time-tested processes using disposable patterns (wax, plastic or mercury) 


must compete with others using a thin-walled mold 
in which the casting solidifies quickly to a fine grain. (E 15) 


As RECENTLY as 1940 the now rapidly 
maturing precision investment casting industry 
was just emerging from the jewelry, dental and 
surgical trades. The sudden demand in World 
War Il 


buckets cast of a nonmachinable stellite alloy for 


for vast quantities of supercharger 


the rapidly expanding aircraft program set in 
motion the broad commercialization of invest- 
ment castings in ever increasing quantities. 
The growth of this industry and a number of 
the features responsible for the growth are of 
particular interest. Gross sales in 1953 were about 
$95 million; this value rose to about $106 million 


Fig. 1 — Gimbal Weighing 0.52 Lh. Cast of 
A1I.S1. 8630 Steel. Wall thickness 0.030 to 
0.045 in. Previously sand cast and completely 
machined. (Courtesy Howard Foundry Co.) 
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in 1954. The latest figures for 1955 indicate 
about $135 million. Based on the volume of 
work done thus far in 1956, it appears that an 
estimated value of $150 to 175 million may be 
expected — an increase of 75% in only four years! 

Thus far this growth is based almost entirely 
on two more or less conventional investment 
namely, the silica 


processes plaster-bonded 


investments for nonferrous castings, and the 
several high-temperature bonded silica invest 
ments for ferrous and high-temperature alloys 
The second process utilizes as the bonding agent 
tetra-ethyl silicate, or “Naleoag’, or a phosphate 
To date, the great bulk of all the precision cast 
ing has been with disposable patterns usually 
made of wax or plastic but also of frozen 
mercury, The word “conventional”, used above 
does not signify in any sense that new tec hniques 
have not been tried or that there have not been 
significant developments and improvements 
Perhaps the best 


single measure of the 


maturity of the industry has been the formation 


of the Investment Casting Institute, a trade asso 


ciation now composed of 31 regular members 
(metal casting groups) and 17 affiliate members 
(suppliers and equipment producers). Its ac 
tivity in the formulation of appropriate and 
acceptable design and inspection standards will 
be commented upon later in this article 

Before taking a look at several new precision 
casting techniques, notable developments within 
the industry as above delimited are worthy of 
comment, 

Size of Castings —The most frequent size of 
casting from lost wax or plastic molds has been 


and still remains from 1 to about 4 oz. — usually 


*Professor of Metallurgy, Massachusetts Institute 
of Technology, Cambridge, Mass 
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Fig, 2 — Cross Section of Impeller for Boiler 
Feed Pump. Type 410 stainless; weighs 23 
lb. (Courtesy Misco Precision Casting Co.) 


Fig. 3 —4-Lb. Mounting Bracket 
for Ram-Jet Engine of Cr-Mo-V 
Steel, Heat Treated to 180,000 
Psi. Ultimate Strength. X-ray in- 
spected for soundness. (Courtesy 
Engineered Precision Casting Co.) 


Fig. 4 ~ Time-Cycle Controller, Ex- 
terior and Cross Section. Hollou 
casting of beryllium copper replaces 
stack of aluminum alloy disks. (Cour- 
tesy Precision Metalsmiths, Inc.) 


as a complex but compact body. A typical ex- 
ample of such a small complex part is shown in 
Fig. 1, a gimbal of alloy steel (A.LS.1. 8630) 
weighing 0.5 lb. This is small enough so a 
fairly large number of pieces can be assembled 
in one flask, thus resulting in low unit price. 

However, the past five years have seen a 
real departure from this situation in that more 
and more of the dollar volume is going into 
castings weighing from 1 to 10 Ib. or more, with 
the larger fraction at 1 to 5 Ib. per finished 
casting. Dimensional accuracy and high surface 
finish have been maintained at almost the same 
level as for smaller castings. In fact, as the size 
of castings increased, the inspection and quality 
control requirements increased; the principal 
demand of small precision castings is for high 
dimensional accuracy, and this has been super- 
ceded by strength and ductility requirements in 
the larger parts. 

Figures 2 to 4 show representative castings 
of the larger types that are being produced at 
the present time, 
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Figure 2 shows a cross-sectioned boiler feed 
pump impeller made of Type 410 stainless steel 
and weighing 23 lb. The surface finish, as cast, 
was so good it resulted in 7% greater pump 
efficiency when compared to the  sand-cast 
product which had been subsequently tooled. 

Figure 3 shows a much simpler casting —a 
mounting bracket for a ram-jet engine made of 
Timken 17-22 AS alloy (1.2 Cr, 0.5 Mo, 0.25 V), 
weighing about 4 lb. and heat treated to 180,000 
psi. minimum tensile strength. This part had 
previously been made as a weldment from pieces 
of machined bar stock, Casting gave the ad- 
vantages of truer dimensions, X-ray soundness 
and lower price. 

Figure 4 shows a piece in perspective and 
cross section which almost falls into the category 
of a “man bites dog” story. It is of beryllium 
copper and lighter than the aluminum piece it 
replaces! It is a drum whose rotation brings the 
cams, cast in its surface, in contact with fingers 
set at required levels so natural gas can be 
injected into oil wells at required frequency. 
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(This is a method of pumping oil wells known 
as the “gas lift”.) The drum was originally made 
from a stack of aluminum disks, bolted together. 
Cast in beryllium copper as a hollow part, the 
weight is reduced 40% and machining time cut 
75%. Net weight of the casting is 4 lb., 11 oz. 

It is obvious that the larger castings are of as 
complex a shape as the older ones in smaller 
sizes. It should also be pointed out that the 
Mercast process has always produced the larger 
sizes of castings as typified by these three 
photographs, 

One can predict with fair confidence that 
further growth in the precision investment in- 
dustry will —to a significant extent — take place 
via such larger castings, since they constitute a 
new class of business rather than an expansion 
of the old field. 

These improvements in large castings have 
been possible primarily through modifications 
of the conventional investment casting methods. 
These modifications include a greater use of 
steel dies, wax injection at higher pressure, and 
modifications in precoating and investing to 
produce stronger molds. 

Quality, Standards, Specifications — Of particu- 
lar interest has been the increase in X-ray and 
surface inspection requirements, due especially 
to a large quantity of aircraft work. 

One of the greatest services of the Investment 
Casting Institute to its members and customers 
has been the establishment of standards and 
specifications. Saddled for many years with 
wrought alloy specifications, the industry suffered 
from unrealistic demands placed on its products 
Working committees have been established for 
the following activities instances 


in most 


firm standards or specifications now exist: 


and 


1. Metal specification for precision investment 
castings. 

2. Dimensional tolerances. 

3. Physical and nondestructive testing 

These standards will eliminate much confusion 
and fanciful demands, and will serve as a basis 
for new processes or for comparison with com- 
petitive processes 

In addition, the Institute has undertaken the 
task of preparing a manual so designers of parts 
can plan directly for precision castings. Cur- 
rently many drawings must be modified exces 
sively to convert a part originally designed, for 
example, for a sand casting or a die casting. 
Information on dimensional tolerances, section 
sizes, finish 


machining tolerances, and similar 
essential items will be included. 
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New Casting Techniques and Processes 


For years “precision casting” has been synony- 
mous with “ability to cast alloy compositions 
which are nonmachinable or poorly machinable 
or nonforgeable”. Furthermore, the cast structure 
has superior creep resistance and rupture 
strength compared to analogous forged compo- 
sitions for high-temperature use. Whereas the 
iron-base and cobalt-base alloys have been cast 
without difficulty, the nickel-base alloys such as 
Inco 700, Waspalloy, M-252, and Udimet 500 
have their titanium and 
aluminum content. Even with vacuum melting 
and casting, forgeability and machinability ap 


proach zero with increasing alloy. 


given trouble from 


On the other hand, recent developments in 
vacuum melting, vacuum melting and casting, 
and casting of vacuum-melted alloys in an inert 
gas atmosphere have extended the precision 
casting of such alloys to higher alloy content 
than is permissible for forged products, and this 
often raises the maximum permissible temper- 
ature in operating the part. In fact, vacuum tech- 
niques have become standard procedures in 
many precision casting foundries. 
provements 


Large im- 
and soundness 

especially freedom from gas pinholes at the 
surface —have been made by air melting but 


in properties 


vacuum casting of aluminum alloys, brasses 
and bronzes. 

Some promise has also been indicated for the 
casting of titanium in small section sizes. There 
are, in fact, few alloys which are not being 
precision cast today, provided the melting point 
is not much greater than about 3000° F, 

Decarburization — A common ailment in the 
steel foundry — especially when using the hot 
mold technique in the investment foundry — is 
the serious decarburization resulting from slow 
cooling through the temperature range of 2300 
to 1300° F. Carbon restoration or recarburization 
heat treatments are available so this is now no 
restriction on the casting of steel compositions 

Core Developments While precision casters 
have amply demonstrated their ability to cast 
cored holes of all shapes, particularly as evi 
denced by intricate wave guide castings and 
hollow nozzle vanes for jet engines (to mention 
only two classes of castings), there are frequent 
instances where the cost of machining and assem- 
bling suitable dies becomes prohibitive. This 
difficulty is being met by water-soluble wax 
inserts and other intricate coring techniques, 
which have made large savings in cost and time 
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and permit freedom of design hitherto unknown. 
Control of Structure — Grain size control in 
precision castings has now been demonstrated. 
While grain size control is seldom an item in 
a specification, a number of foundries now con- 
trol the temperatures of the flask, pattern and 
hot metal pouring, and so are able to reproduce 
macrostructures within reasonable limits. 


New Processes 


The above developments will in all instances 
be applied to new as well as the old casting 
processes. All such improvements automatically 
ease the advent of any new process, Some of 
these new schemes which have received attention 
or have been attempted commercially here or 
abroad are briefly noted below. 

The Investment X Process has been described 
by J. S. Turnbull in Proceedings of the Institute 
of Mechanical 1955, and in 
Foundry Trade Journal, Jan. 13 and 20, 1955. 
It utilizes a disposable pattern of wax or plastic 


Engineers for 


but avoids the usual investing procedure in pro- 
ducing the mold or flask. Instead, a thin coating 
of fine precoat silica compositions, bonded with 
tetra-ethyl silicate, is applied then stuccoed with 
a coarser refractory for mechanical strength, 
and tunnel dried, From five to eight such layers 
are applied to the pattern’s surface, depending 


on the size of the casting. The wax is removed 


Fig. 6 — Pouring Off Excess Slip From Porous 
Plaster Mold After Shell Has Been Deposited 


Fig. 5 


Typical Three-Piece Shaw Proc 
ess Mold and Resultant Casting 
tesy Shaw Process Development Corp 


Cour- 


by solution in trichlorethylene at room temper- 
ature, thus avoiding cracking the relatively thin 
shell that 
expanding before it melts, as in the usual 
melting-out technique. This shell, % to % in. thick 
is then supported in a mass of granular refrac 
tory. Wax and solvent are recovered and re-used. 


investment results from the wax 


It is reported that considerably larger castings 
are possible than can be made by the bulk invest 
ment process. While the thin shells are un- 
doubtedly less sensitive to a heating rate on 
receiving the molten metal, the large coefficient 
of expansion of the silica will certainly result 
in some difficulty. The thin shells, if cast 
unsupported, will radiate heat rapidly from the 
melt and the castings would have a finer grain 
and would be less subject to decarburization 
Thus far the writer knows of no applications of 
this English technique in America, although it 
appears that its advantages should outweigh th 
anticipated shortcomings. 

The Shaw Process, as described by A. Dunlop 
in Metal Industry for Oct. 30 and Nov. 6, 1953 
was also developed in England. It is not a dis 
posable pattern technique, but instead uses a 
wood, plastic, plaster or metal pattern 
a positive pattern 


usually 
to produce a two-piece o1 
more complex mold, A silica investment bonded 
with ethyl silicate (other refractories may be 
used) is poured against a match-plate pattern 
and time given for the silicic acid gel to form. 
In this condition, the gel endows the refractory 
with significant flexibility so the mold can be 
stripped from patterns with negative draft. The 
refractory mold-section is immediately fired 

it ignites readily from the alcohol in the gel. 
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Craze cracks are produced 
during firing but are too 
fine for metal to penetrate. 
The fired mold sections are 
assembled, heated to the de- 
sired mold temperature and 
cast. Figure 5 shows a three- 
mold and the 


piec e cup- 


shaped casting. Large cast- 
ings up to 200 Ib. are re- 
ported. Surfaces are not as 
finely smooth as by conven- 
tional investment casting o1 
by the Investment-X_ process 
because a somewhat coarser 
sand is required for a stronget 
mold. 

While the process has been 
operated England and 
Switzerland for a number of 
years, it is relatively new in 
this country. Its advantages 
include the use of a perma- 
nent pattern without neces- 
sity of precoating, ability to 
handle no-draft or slightly 
undercut shapes, and exten- 
sion to larger sizes. On the 
other hand the master pat- 
tern is somewhat expensive 
the accuracy of the product 


is impaired by the split mold, 


ings surface is rougher than a 
precision investment casting, 

The Glascast Process* — Like the 
Shaw Process, this works from a match plate 


above 


pattern of wood plastic or metal. Against this 
pattern the workman casts plaster molds which 
in turn are used to slip-cast shells. This slip is a 
water suspension of finely ground ( —325 mesh ) 
“Glascast’ powder, a glass with ultralow expan 
sion, approximately 97% SiO, with 2.5% BLO 
This slurry is poured into the box-like mold of 
porous plaster, and after standing 5 to 10 min 
the plaster absorbs most of the water from the 
slurry in contact with it, and the excess is poured 
off (Fig. 6). The slip-cast shells, about 0.10 to 
0.20 in. thick, are fired at about 1900° F. to a 
relatively strong shell. After assembling a mold 
of two or more shells, it is heated to the desired 
casting temperature (1800°F. for gas turbine 
alloys). Molds can also be cast cold. 

Cobalt alloys can be cast in such preheated 
molds when the metal is up to 3200° F 


. without 
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Fig. 7 —Turbine Bucket Pres- 
sure Cast of Cobalt-Base Alloy 
molding is slow and the cast- Into Hot “Glascast” Shell, Be 

fore Any Trimming or Cleaning 


reacting with the molds. The 
latter 


heat shock resistance and hot 


have unusually good 
strength which permits cast- 


shells 


without danger of cracking 


ng in unsupported 
Thin shells mean rapid solidi 
fication and fine grain size 
in the product, also a mini 
mum of decarburization 
Vacuum casting would also 
appear to be practicable be- 
cause of the small amount of 
refractory and therefore a low 
gas content 

Figure 7 shows a typical 
casting pressure Cast, as re 
moved from the mold, before 
any ck aning has been dome 
Unusually fine surfaces (40 
better ) 


have been achieved in great 


micro-in. finish of 


part due to use of finely 
divided ceramic and to a lack 
of precoat defects. The dis 
figuring flash is paper thin 
and is caused by the necessity 
for wiring the half shells to 
gether; cementing them gives 
so strong a mold that hot tears 
can occur, This is the source 
of the main dimensional un 
certainty in such parts, which 
is on the order of 0.005 in 
per in 

This process is not yet in commercial produc 

tion, but is currently receiving extensive experi 


mentation and trial runs. 
Summary 


W hile these and new processes upper al promt 
ing for precision metal casting and offer, in 


particular, opportunity for making still large 


castings, the conventional precision investment 


process continues as the 


major commercial 


process Sufficient improvements in technique 
have been achieved so it can rapidly grow and 
expand into the manufacture of larger casting: 
than further 


rapid growth is indicated, Some of the newer 


originally imagined. Certainly 
processes may we ll accelerate this trend espe 
cially through production of pieces in the 10 to 


200-Ib. range 
*See N. 


Foundryman 


Grant and R. M 
August 1955 p. 30 


Smith, American 
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Operating records in a cold metal shop having three 


75-ton openhearths and two 75-ton electrics 


show that the latter can make steel faster and cheaper 
whenever scrap costs less than pig iron, and the product 


7 UNDERSTAND fully any comparison 
between the operation of cold metal openhearth 
and electric furnaces, it is necessary first to 
understand something of the characteristics of 
each type of furnace, both from an engineering 
and from a metallurgical standpoint. While the 
fundamental chemical reactions involved in 
melting cold charge and refining to carbon steel 
are identical in both furnaces, we find two 
radically different approaches to the mechanical 
problems. 

In a cold metal shop the openhearth furnace 
has many shortcomings and few virtues. It is 
subject to many variable conditions which affect 
its operating characteristics. It is badly handi- 
capped by its inherent charging operation. How- 
ever, it does utilize cheap liquid or gaseous fuels 
and it will melt reclaimed or pit scrap and other 
scrap with considerable nonmetallics. 

The refractories in an openhearth furnace 
ordinarily require a considerable amount of 
maintenance, and because of its bulk and its 
operating characteristics, refractory cost per ton 
of ingot is high. On the other hand, the repairs 
to an electric furnace roof and lining are accom- 
plished in 10% of the time with only one quarter 
of the labor force required for repairs to an 
openhearth, 

Heat input to the openhearth furnace is limited 
by variable flame charactristics and inefficient 
combustion. Even more serious, the heat absorp- 
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Electric Versus Openhearth 


has equal or better quality. (D2, D5, ST) 


By J. E. WILBANKS* 


tion is limited by low temperature differential 
and relatively large heat losses. At all times the 
operation of the furnace is subject to human 
control, and optimum control of operation rarely 
is attained even when the best instrumentation 
is installed. 

Metallurgically the openhearth is limited by 
its oxidizing atmosphere which results in high 
oxygen pickup during melting. Considerable sul- 
phur is also absorbed by the metal as a result 
of prolonged contact with the flame. These 
characteristics require large slag volumes and the 
use of pig iron in the charge, both of which add 
to the cost of operation. 

Production varies throughout the life of each 
furnace, and drops noticeably toward the end of 
each campaign. This is in sharp contrast to the 
performance of an electric furnace which pro- 
duces steel at a steady rate through the life of 
each lining, 


*Superintendent of Melting, Atlantic Steel Co., 
Atlanta, Ga. Notes on a talk given before the @ 
Southern Metals Conference held in May in Winston- 
Salem, N. C. 
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While the electric furnace was developed pri- 
marily for the production of expensive alloy steels, 
modern mechanical improvements and low c harg- 
ing costs have adapted it to the less costly carbon 
steels. As a result of careful design, most of the 
undesirable features of the openhearth are com- 
pletely absent in the modern direct-are furnace. 

This furnace is de signed with a minimum area 
to its volume, and hence with low heat loss 
by radiation, it can maintain a metallurgically 
neutral atmosphere, it produces heat without any 
contamination from suphur or excess oxygen, 
and it is mechanically adaptable for rapid charg- 
ing, easy slag removal, and maintenance of the 
bottom. Roof changes and major repairs are done 
quickly with a minimum work force. 

The rate of heat input and absorption during 
the melting period apparently is limited only by 
the capacity of the furnace transformer, and 
during the entire operation the heat input is held 
at peak efficiency by automatic control mechan- 
isms. During the melting period the arc is entirely 
submerged in cold scrap, but during the refining 
period heat input is necessarily limited because 
of furnace refractories which are exposd to direct 
radiation from the are. 

Since the cold charge is melted, to some extent, 
from the bottom, the strong boils of the open- 
hearth are absent during the refining period. This 
results in some difficulty in transferring oxygen 
from the slag to the metal, particularly in the 
low-carbon rimming steels. This sometimes re- 
sults in excessive concentrations of iron oxide in 
the slag and consequently in higher refractory 
cost for both furnace and ladle. 

Rate of production and furnace availability 
are both high. Typical months of operation at 
Atlantic Steel Co. show that an average produc- 
tion of 8.5 tons per hr. is representative of our 
openhearths, while 16.5 tons per hr. is representa- 
tive of the electrics. (Both tap 75-ton heats and 
make the same grades.) Furnace availability 
approaches 90% in our three- 
furnace openhearth shop, while 
the two-furnace electric 
has maintained 95% availability. 

The factors of ingot 
cost in our cold metal plant are 
raw materials, fuel and labor. 
In our particular plant we find 
that the 
the electrics. 


shop 


major 


cost advantages favor 
Under conditions 
where pig iron and scrap cost 
about the there will be 
little difference in the cost 
per ton of steel as made by the 
two processes. 


same 
very 
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Quality 
ence in making the same grades of steel in both 
the openhearth and the electric furnace, we 
have been able t 


In general, after four years of experi- 


» find no real difference in 
quality that was not traceable to chemical com- 
position or deoxidation practices. 

I believe that furnace builders and steelmakers 
agree in predicting the continued rapid growth 
of electric steelmaking, On the basis that the 
projected 60 million tons of new capacity in the 
next 15 years will raise our total ingot capacity 
to about 185 million tons, electric ingots will 
probably rise to about 15% of total ingot capacity, 
as compared to about 8.5% now. I question 
whether we will see any more openhearth shops 
built for cold charging, as would be the case 
in the nonintegrated plant. 

In summation, | would like to pin-point what 
we believe are the numerous clean-cut advan 
tages in favor of electric furnaces. 

1. Cost of the initial installations should be 
40% less than for equivalent openhearth capacity. 

2. Less space electrics can be 
built for expanding capacity where 
space is limited. 

3. Electrics can be operated by either the 
a -slag or the double-slag process 

4. Flexibility electrics can be 
opened around the clock or any part of the 
time as needed. 

The high thermal efficiency of the electric 
arc permits the operator to control the temper- 
ature more 


is required; 


available 


in ope ration 


closely without any 


sulphur-bearing liquid fuels 


danger from 

6. An electric furnace can use most types of 
scrap at a lower preparation cost, 

An electric furnace plant is one way to 
combat centralization of the steel industry in 
the hands of a few large corporations. 

8. Only by electric furnaces can the operator 
obtain a flexible balance in an inte grated plant 

9. In making alloy and special steels, the 

electric has the advantage due 
to better alloy recovery. 

10. Electric furnaces can do 
everything openhearth furnaces 
can do and do a better job mak 
ing quality steel. 

In consideration of the fact 
that, in the last 20 years, electric 


furnace 
925% 


capacity has increased 
with 61% for 
openhearth capacity it is certain 
that the electrics 
bright future 
industry 


compared 


have a very 
steelmaking 
and espec ially im ¢ old 


metal plants. 6 
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Metal Powder Rolling- 
a New Fabrication Technique 


By SAMUEL STORCHHEIM* 


Wartime work in Germany on driving bands for artillery shells 
has been extended in America to 18-8 stainless steel 

and other powder metal combinations for manufacturing 

fuel elements for atomic power reactors. (H 14, Fe, SS, Al) 


A FASCINATING and relatively new metal- 
lurgical fabrication process is the rolling of metal 
powder into finished strip. While it is still in 
the state of experimental development in Amer- 
ica, its potential is aS important as other new- 
comer;rs, such as extrusion and co-extrusion of 
metal powders, hot pressing of powders and — 
to go into other branches of the metals industry 

continuous casting and static pressure welding. 

Rolling of powder into strip is by no means 
new. It was first studied in the experimental 
department of the German electrical firm of 
Siemans and Halske and actually patented in 
1902, A patent was issued in 1938 to the Amer- 
ican, Charles Hardy, concerning the rolling of 
metal powders transported through the rolls on 
a carrier. 

Apparently nothing much was done with the 
idea until World War Ul, when the Germans 
tried it as a means of consolidating iron powder 
into rotating bands for projectiles. B. M. Pearson 
reviewed these attempts in Iron Age, Feb. 1 and 
15, 1951, and one of the leading German investi- 


* Assistant Chief of Materials Section, Glenn L. 
Martin Co., Baltimore, Md. The author wishes to 
record his gratitude for help in preparing this article 
to Bernard Sprissler and Walter Marz, engineer and 
engineering laboratory assistant, respectively. 
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gators, Gerhard Naeser, described his work be- 
fore the 4th International Mechanical Engineer- 
ing Congress in Stockholm, Sweden, in June 
1952. His data about this will be freely quoted 
in the present contribution. 

Returning home from the Stockholm meeting, 
Henry H. Hausner interested the Sylvania Elec- 
tric Products Corp. and the U.S. Atomic Energy 
Commission in the possibilities, and it was the 
writer's good fortune to be involved directly in 
the work under an A.E.C, contract. Since many 
of the metals used in atomic reactors, as well as 
the fissionable or fertile metals thorium, uranium 
and plutonium, are reduced from purified chemi- 
cal compounds in powder form, the first fabri- 
cation step is.usually one of consolidation. The 


plan of rolling such powders — either pure or 


when mixed with others in desirable alloying 
proportions — appeared to have considerable 
advantages over those exisiting methods requir- 
ing heat and associated dangers of contamination 
by surroundings and containers. 

At Sylvania’s laboratories at Bayside, N. Y., 
we did some of the first rolling of hard metal 
powders, particularly of 18-8 stainless steel, but 
we also pioneered the rolling of aluminum 
powders. Considerable information on the forma- 
tion of 18-8 stainless strip was published by the 
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Fig. 1 


present writer with J. Nylin and B. Sprissler as 


co-authors in Sylvania Techniologist, April 1955 


and this document is also quoted freely later in 
the present article. Following these disclosures, 
the process has been picked up by several other 
laboratories and plants, including the Whitaker 
Metals Corp., in North Kansas City, Mo., where 
reclaimed copper scrap in powder form is rolled 
into strip. The Glenn L. Martin Co. is studying 
the process and is applying this new technique 
to the production of nuclear fuel elements. In 
addition, rolling of nickel powder is being done 
in Great Britain as a method of handling fine 
metal produced during the decomposition of 
nickel carbonyl. 


Aims to Be Achieved 


Well, why do we want to roll powders? What 
are the advantages? 

One prime advantage — which applies to all 
powder metallurgical methods where the part 
is compacted cold and never heat treated under 
conditions which cause excessive grain growth 
— is that unique properties can be obtained with 
very fine grains. High mechanical strength is 
frequently associated with such compacts as they 
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Horizontal-Feed Powder Rolling in the Laboratory 


Using a Paper Strip for a Carrier 


approach theoretical density and a vanishing 
amount of porosity, Second, it has been observed 
that such rolled sheets have no crystallographic 
orientation, that is, the metal grains are randomly 
oriented, This is potentially applicable to form 
ing uranium sheet for reactor clements, as orient 
ed uranium usually grows to a damaging degree 
under irradiation. Third, the British have shown 
that purer nickel sheet can be obtained this 
way than by conventional techniques. Fourth 
powder rolling does not require such large capital 
that is, much of the 


apparatus needed for melting, casting, hot rolling 


investments im ¢ quipment 


ingots and then cold rolling slabs of metals into 
Fifth, a metal 


strip can be clad on one or both sides by using 


thin sheets is done away with 


it as a carrier of the chosen powder through the 
rolls. Sixth, a larger percentage of any scrap 
material reclaimed in powder form can be made 
into strip, rod, and wire more cheaply than by 
there is the 


advantage found in the rolling of complex core 


conventional techniques Finally 


materials for fuel elements, such as aluminum 
plus uranium dioxide. In cold working compacts 
made by conventional means down to finish size 
it has been found that the uranium oxide will 
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“stringer” — that is, line up and possibly fracture. 
This is considered quite detrimental for subse- 
quent use in reactors. However, by rolling 
powders into finished strip we have observed that 
the oxide particles do not stringer but remain 
randomly oriented and uniformly dispersed. 
(Uranium dioxide and aluminum are of course 
not the only useful combinations. ) 

It is, of course, necessary to have some ductility 
in the metal powders being used; otherwise, no 
plastic deformation and subsequent interlocking 
of the particles would occur. Actually, rolling 
has been used for pulverizing brittle materials. 

As noted by Dr. Hausner in his review of the 
development of powder metallurgy in Metal 
Progress for September 1955, powder metal 
products are no longer limited in dimensions by 
die size or press capacity. “Powder rolling is 
already producing long metallic bands or sheets, 
either of high density or of controlled porosity, 
characterized by a randomly oriented fine- 
grained structure. Copper, brass, iron or stain- 
less steel sheets of any desired length can now 
be produced at low cost.” 


Hopper 
a 


Powder 


Detail of 


If a strip of metal —say mild steel —is to be 
clad with a thin layer of another, the metal strip 
would obviously be the carrier. 

Figure 2 is a schematic representation of the 
vertical arrangement. The hopper shown may 
be eliminated and the powder merely dumped 
in the channel between the rotating rolls. This 
is known as a “heavy powder feed”. When the 
rolls turn they drag the powder through and 
press it to form strip. This has an advantage over 
conventional powder metallurgy techniques 
wherein the powder is pressed in a restrained 
die, and the pressure approaches the hydrostatic 
in nature. In powder rolling we only press in one 
direction, that is, push the powders together as 
they flow between the rolls and thus they have 
one degree of freedom. 

When a hopper is installed, as diagrammed 
in Fig. 2, the powder no longer is fed between 
the rolls; rather, the latter pinch it and carry it 
through. The design of the discharge slot is 
important, and is shown in detail. Note that a 
straight chute extends from the bottom through 
which the powders must drop. (A vibrator is a 


Fig. 2—Schematic View of — 
ment for Producing Strip 2 In. Wide 
and Detail of Hopper and Chute 
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Techniques of Powder Rolling 


In the rolling of powder, the rolls may be set 
one directly above the other so the strip emerges 
horizontally, as shown in Fig. 1, or they may be 
set side by side so the strip emerges vertically 
downward, as diagrammed in Fig. 2. In Fig. 1, 
showing horizontal feeding, the operator is pour- 
ing powder on a carrier (in this case a strip of 
paper) and the other operator is acting more or 
less as a tension guide. At the Glenn L. Martin 
Co. we now use rolls of accounting paper as the 
carrier, load it from a hopper, regulate the 
amount by an adjustable lip and have a take-up 
reel on the opposite side of the mill. The metal 
strip can either be peeled off the carrier or else 
the paper can be burned off during sintering. 
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necessary adjunct if the powders are not free- 
flowing.) It is quite important that this straight 
drop be included in the hopper feed, particularly 
when cladding metals. We found that the clads 
can be controlled quite precisely if the drop of 
powder is vertical. If it is at an angle, then con- 
trol of the thickness of the clad around the core 
materials is very difficult. 

The sketch shows a possible sequence of 
operations. The powder comes between the rolls 
in a uniform thin stream, the green strip is con- 
tinuously fed into the first furnace for a pre- 
liminary sinter, is cooled, cold rolled, furnace 
sintered, again cold rolled, furnace annealed, 
and given a final rolling for size or temper. 

Certain variations may be made from this 
continuous sequence of Fig. 2. There is the pos- 
sibility of coiling the green strip and then batch 
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sintering it, this to be followed by cold rolling 
and the other operations indicated. It is interest 
ing to note that little if any mention has been 
made in the literature of the possibility of hot 
rolling the green strip. We have found this not 
only to be feasible, but absolutely necessary 
when working with aluminum powder. Hot roll- 
ing of green strip also avoids long sintering times, 
and permits much higher reductions of strip 
thickness before annealing becomes necessary. 

Some information is available concerning the 
effect of mechanical variables on the thickness 
of the green strip. For example, take the follow- 
ing data on thickness of strip made from alumi 
num powder, fed vertically and fed horizontally, 
as the roll opening varies: 


Green Strip THICKNESS 
OPENING VERTICAL HortzONTAL 
10 mils 17.2 mils 13.0 mils 
15 21.0 17.8 
20 25.0 22.3 
25 29.0 27.0 


The differences are not wholly due to variable 
springback in the rolls and housings. While 
there is not too great a difference in thickness 
for the same roll opening, vertical feeding ap- 
pears to crowd more metal between the rolls, and 
the “oversize” is greater for close settings than 
for more open ones. Experiments on iron powder 
by Naeser in Germany show that this effect is 
slightly exagserated as roll diameter increases. 


SEPTEMBER 1956 


—e@ -1000, + 400 
On 400 
-400, + 150 

o—---——4 ~ 150, + 60 

o—--—--@ On 60 


Fig. 3 — Particle Size of lron Powder Has Rela 
tively Little Influence on Thickness of Green Strip 
Its density is largely affected by roll opening 


Likewise speed of rolling has an influence 
the faster the rolls are rotating the thinner the 
green strip. Specifically, our experiments on 15-8 
powders at Bayside with rolls set close together 
(zero opening) and fed from a hopper with 
1/16-in, chute produced a green strip 15.7 mils 
thick when the rolls were driven at 10 rpm., and 
only 8.2 mils when at 40 rpm 

The distance between bottom of hopper chute 
and the rolls can vary between zero and 0.5 in 
without making any difference in the green strip 
thickness when the rolls are running slowly (10 
rpm.). At higher speeds (30 rpm.) raising the 
hopper the above distance reduced the green 
strip thickness about 15%. 

Another variable in hopper feeding is the 
width of the opening. Here again, this item has 
little effect when the chute is close to the rolls 
and the rolls are operating at zero opening and 
at low speed; the green strip is about 15 mils 
thick. With higher speeds (40 rpm.) the wider 
hopper openings, feeding larger amounts of 
powder into close-set rolls, give much thicker 


green strip, less constant in dimension 


Hopper Green Step THicknrss 
OPENING MIN AVERAGI Max 
1/16 in. 5.5 mils 

3/16 11.3 12.1 12.9 
3/8 15.0 20.0 25.0 


35 8 
15 4 
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Average particle size also has an effect on the 
thickness of green strip for various roll openings. 
Figure 3 from the German work with iron 
powder of various sizes shows that there is rela- 
tively little change in strip thickness with change 
in particle size for a given roll opening and that 
the particles through 400 mesh produce slightly 
thicker strip than the coarse particles (on 60 
mesh). Under the conditions of the German 
work, especially the rigidity of the mill, one can 
generalize in the statement that iron powder 
produces strip 17 mils thicker than the roll 
opening, 

Roll opening, however, has a large influence 
on the density. At zero opening the green. strip 
with density of 7.5 ¢ per ce, is 95% of theoretical 
but the thicker strips produced with larger roll 
openings are much less tightly compacted. The 
very high densities at the smaller openings are 
attributed to springback of the rolls and housing. 
This green strip of iron powder is quite weak 
so it has to be carefully handled through the 
presintering furnace. 


Stainless Steel Strip 


Stainless steel appears to be a good alloy for 
protecting or cladding the uranium in an “inter- 
mediate” wherein the 


neutrons necessary for the chain reaction are 


reactor that is, one 


only partially slowed down, The uranium or 
other fissionable material inside each of these 


element by powder metallurgical processes, and 


clements” may be fabricated into the 
it therefore appeared desirable to study carefully 
the manufacture of 18-8 strip from alloy powders 
its subsequent mechanical properties and_ its 
stability in contact with water or other coolant 
at high temperature and under intense radiation. 
Because of the heat generated by atomic fission 
ing in the center of these elements, the problem 
of heat transfer is also important. Obviously, if 
the core and protecting sheath could be made 
almost simultaneously by powder metallurgy 
methods, we would have an ideal joint for the 
transmission of heat. 

We found that irrespective of speed of the 
rolls — 13, 30 or 40 rpm. —the green strip was 
about 30 mils thicker than the roll openings when 
tightly or narrowly set, and proportionately less 
to about 20 mils thicker than the opening when 
the rolls were widely set — say 30 mils apart. 
However, there was a strong influence on quality. 
At the slow speed of 13 rpm. we got uniform 
and strong strip up to 30-mil roll opening (pro- 
ducing green strip 50 mils thick), but on wider 
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openings a large percentage of the powder was 
lost. Roll speeds of 30 rpm. gave uniform and 
strong strip up to 20-mil opening (green strip 
17 mils thick). Roll speeds of 40 rpm. apparently 
were too high; the strip was weak along its 
center and not cohesive when the rolls were set 
25 mils and further apart. In other words, the 
range for obtaining uniform strong strip is greater 
for the slower speeds than for the faster speeds. 

As is shown for iron powder in Fig. 3, the 
density decreases as the roll opening increases, 


although not nearly to the same extent. At zero 


Sintering Temperature 
80 1300° C. (2375° F.) 


20 1140° C. (2080° F.) 


As - Sintered Tensile Strength, 1000 Psi. 


10 1080° C. (1975° F.) 


0 car 
0 5 10 15 20 
Sintering Time, Hr. 


Fig. 4 — Effect of Sintering in Hydrogen 
at Various Temperatures on the Tensile 
Strength and Elongation of 18-8 Green 
Strip. Eventual densities in g. per ce 
are noted at the ends of the curves 


opening the green density averages 6.5 g. per ce. 


(about 85% of theoretical), dropping rapidly to 
about 6.5 g. per ce. 


at roll openings of 5 mils 
and then more gradually to about 6.0 g. per ce. 
at roll openings of 25 mils. Contrary to the ap- 
pearance of green strip rolled at the higher 
speeds, as mentioned above, 40 rpm. gave some- 
what higher densities than slower speeds 

The work summarized above on iron and 18-8 
was based on powder dumped on the rolls of a 
mill set to discharge in a vertical plane. When 
a hopper and chute, such as shown in Fig. 2, is 
Without 
going into much detail, which would be out of 
place in this general statement, it may be said 
that thickness of green strip increases much as 


used, results are somewhat different 


described above with increase in roll openings 


METAL PROGRESS 


90 
G=7.14 
a E=21% 
70 
=6.6 
5 1! 
E=9% 
40 
30 E=4% 
G = 5.59 
|| 


at roll speeds up to 30 rpm, (The same effect 
was noted, although to a less degree, on an 
aluminum alloy containing 1% nickel and 0.39 
iron.) Thus, regardless of the metal powder, the 
indication is that green strip thickness is always 
considerably larger than the roll opening. 

However, when the hopper has a %-in. opening 
the 15-8 green strip density increases from about 
5.7 g. per ce. at zero roll opening to about 6.9 
at 4 or 5-mil roll opening (producing a 35-mil 
green strip at speeds up to 30 rpm. ). Thus, the 
allowable roll opening that can be used for 
verticle feeding by hopper is considerably less 
than for the dump-type feed —a maximum of 7 
mils versus 30 mils, respectively 


120 
E=1.0% 
110 Longitudinal; 
Cold Worked E=3.0% 
100 
Longitudinal; 
3 90 / E=30% 
> J E=25% 
E=<12% ™-Cold Worked 
= 70 Transverse; 
E = 2.0% 
5 60 
E=4% Transverse; 
50 Annealed 
40 E =] 5% 
30 E=3.0 


1 2 3 4 5 
Number of Cold Rollings 


Sintering and Hot Rolling 


Green strip is weak. In a production line 


such as sketched in Fig. 2, the first sintering 
may be quite short —on the order of 1 min. to 
consolidate and strengthen the metal so that it 
handled for further rolling. Dr 


Naeser's report on the German work indicates 


cali ¢ asily be 


that green strip of iron, having a tensile strength 
can be strengthened to 4500 
psi. by short-time heating at 1100°C, (2000° F.) 
and to 5250 psi. at 1200°C. (2200°F.) Weak 


though this may appear to be, it was good ma 


of only 1300 psi 
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Fig. 5 
of Sintered 18-8 Green Strip After Various 
Programs of Cold Working and Annealing 
Properties are 
tudinal 


terial for cold rolling. Five passes brought the 
strip into such condition that its tensile strength 
was 45,000 psi. and its elongation 25% 

We could get good strength by sintering stain 
less steel in hydrogen at high temperatures for 
say 24 hr. The green strip itself has considerable 
strength and ductility and can easily be coiled 
and batch sintered. It was prepared in the fol 
lowing way: 


Average grain size of powder 325 mesh 


Hopper slot opening Xin 
Roll diameter 6 in 
Speed of rolls 13 rpm 
Opening between rolls 0) 


Thickness of green strip 16 mils 


Density 


per ce 


Tensile Strength and Elongation 


much hetter in the 
than in the 


longi 


transverse direction 


Figure 4 shows the effect of sintering time and 
temperature in hvdrogen on this stainless steel 
strip We see that with increasing t nt ratures 
the tensile strength increases 

(2200° F. ) 
there is a very sharp increase in strength with 
90 000 psi, at 


Density also increases at 


and times to 24 hr 
as soon as 1200° ¢ is reached, and 
a maximum of 
for 24 ln 
these higher temperatures as noted by the figures 
at the ends of the 


sintering and after all sintering up to 2080° F 


ove 


{ 


curves. Elongations before 
elongations after higher sinter 
reaching 21% at the 
At highest strength and clongation 
the density is 7.14 g. per cc. or 90% of theoretical 


were 1% or less 
ings were more satisfactory 


Remember this is the green strip, as sintered 
without subsequent working 

Some data on hot rolling in air at 600° ¢ 

1100° F.) were accumulated on aluminum with 
1% nickel and 0.3% iron powder added. Two 
passes, with rolls set at zero opening, consolidate 
the green strip of density 1.55 ¢ per ce, to 2.64 
which is 967 of theoretical. A homogenizing heat 
treatment at 1100° F. for 2 hr 


produced metal of 2.76 sp. ar 


in hydrogen then 

slightly denser 
than theoretical as figured by the method of mi» 
tures. This can be explained by the formation of a 
compound NiAl 


than the mixed crystals, and there 


which has a greater density 
is enough 
of this NiAl, intermetallic formed in the strip to 
increase the over-all density of the strip beyond 


the theoretical 


O——O Regular; annealed and quenched. 


O- = -0 Powder; rolled, sintered, one cold pass, 44 


annealed and quenched. 
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Cold Rolling Sintered 18-8 Strip 


Figure 5 shows the effect of cold rolling 
sintered green strip of 18-5. The green strip was 
prepared under the more-or-less optimum condi- 
tions listed above and then sintered at 2375° F. 
for 24 hr. Following this, samples were cold 
rolled one, three or five passes, the rolls being set 
at zero roll opening for each pass. Samples 
were then tested in both longitudinal and trans- 
verse directions as cold rolled and others after 
annealing in hydrogen at 2375° F. for 2 hr. 

It will be observed that there is a considerable 
difference in properties of the strips taken in the 
two directions. The maximum tensile strength 
attained is 115,000 for longitudinal strips and 
only about 80,000 for the transverse sections. 
In both directions the strength increased rapidly 
with increasing number of cold roll passes. 

When the samples are annealed after being 
cold rolled, the strengths rise and level off for 
both longitudinal and transverse directions. 
Transverse strength may be impaired by further 
cold working prior to annealing. Here we again 
see that the longitudinal strengths are greater 
than the transverse for the same number of cold 
roll passes — about 88,000 versus 66,000 psi. at 
three passes. Cold worked longitudinal specimens 
have low elongation; after annealing the elonga- 
tion attains a maximum value of 30%. Elongation 
is also considerably lower for the transverse 


specimens than for the longitudinal ones. 
Finally, after making satisfactory 18-8 stain- 

less steel strip from powder, we determined its 

corrosion resistance in water at 680° F. (Fig. 6). 
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Fig. 6 — Comparative Loss- 
es by Corrosion in Water 
1000 at 680° F. of Commercial 
and Powder Metal 18-8 


The green powder metal strip was sintered, 
given one reduction in the cold rolls, annealed 
at 2375” F. and quenched, Comparison test pieces 
were made from commercial Type 302. strip, 
which was also similarly annealed and quenched. 

Both the commercial material and the powder 
metal product lost somewhat less than 0.100 mg. 
of metal per sq.cm. of surface area in the first 
200 hr. but then this state of relative passivity 
was broken. While the curves in Fig. 6 appear 
to be rising steadily after 1000 hr., the rate is 
steadily decreasing as will be appreciated when 
it is remembered that the horizontal coordinates 
are on a logarithmic scale. 

Perhaps the real evidence of the curves is 
that there is little difference in corrosion resist- 
ance of the commercial strip and the powder 
metal product when immersed in water at 680° F. 


Conclusion 


This now concludes the major points which 
were to be discussed. The writer strongly feels 
that powder rolling is one of the most fascinating 
and unique of the modern fabrication proc- 
esses. It has a great potential from all the ad- 
vantages it offers. We are just now starting to 
get into the areas of greater promise — namely, 
use for nuclear fuels. In the very near future, 
the quantities of metal powders that are rolled 
may be fairly large, on the order of about 5% 
or more of the total market of materials for a 
particular alloy system. This will mean that 
powder rolling as a major fabrication technique 
will have to receive due consideration from many 
metal manufacturers. 3 
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— Radiation Damage to Unborn Generations 


Six committees of eminent scientists have 
reported to the National Academy of Sciences 
their studies of the effect of high-energy gamma 
radiation on genetics, pathology, weather and 
food supplies. A summary has been published, 
from which the following extracts supplement 
the article on “Genetic Effects of Atom Bombs” 
in Metal Progress, October, 1955 


very CELL in the human body (and in every 
E other living organism) contains a collection 
of tiny units called “genes” which determine 
the characteristics the individual is born with 
Each person gets his genes from his parents, 
who got them from theirs, and so on. They 
come in pairs, one gene of each pair is inherited 
from the father and one from the mother. 

Gene pairs are acquired thus: Sperm and 
egg cells have single sets of genes rather than 
pairs. When a sperm and egg unite to form the 
first cell of a new embryo, there is a new double 
set, half coming from the father and half from 
the mother. As the embryo develops, this set is 
duplicated over and over again so that every 
cell in the body of the fully developed infant 
has an essentially identical set of genes. 

[It is believed that genes from the mother and 
from the father are paired, and that one is 
usually “dominant”, although not overpowering, 
while the other is “recessive”, although it retains 
some influence. In the child the result is a com- 
promise. Thus the continual reshuffling of a fairly 
limited number of genes leads to the almost 
infinite variations, person to person. | 

Every so often a gene in the sperm or egg 
cells changes or “mutates”, in a way as yet 
mysterious, and the characteristic of the organism 
which it controls in the offspring is altered 
Heat, certain chemicals, and radiation will do it. 
Genes in sperm and egg cells are especially 
vulnerable to gamma and X-radiation, and once 
changed, the new form is passed on as faithfully 
as the old one was. The processes of life are so 
delicately balanced that any departure from the 
established order of things at the cellular level 
is overwhelmingly likely to be for the worse. 
Mutations almost invariably harm the organism 


in which they occur, even though evolution re- 
sults from a sequence of rare mutations, each of 
an organism slightly better 
equipped than its ancestors to deal with the 
environment. But the exceptions merely prove 
the rule 


which produc ed 


Most mutations in reproductive cells 


are harmful. Also, since mutant genes are usually 
“recessive”, the harm may not be apparent for 
several generations. On the average, a detri 
mental mutation, no matter how small its harm 
ful effect, will in the long run tip the scales 
against some descendant who carries this muta 
tion, causing his premature death or his failure 
to produce the normal number of offspring. In 
this way harmful mutations are eventually 
eliminated from the population 

Speaking in broadest generalities, the human 
race at present carries a supply of recessive genes 
and has constantly been absorbing mutants from 
heat, absorbed chemical compounds, and cosmic 
and other natural radiation. The total supply 
represents a balance between the tendency of 
old mutants to eliminate themselves, and the 
tendency of new ones to appear. Any additional 
as from X-ray examinations or atomic 
fallout 


number of additional mutations 


radiation 
bomb will produce a_ corresponding 
and this will 
almost always tip the scales in the wrong direc 
tion. It follows, therefore, that we ought to keep 
all our exposure to radiation as low as possible 
\ population that is exposed, generation after 
generation, to an increased amount of radiation 
will experience a rising death rate and a falling 
birth rate because of harmful mutations, until a 
new equilibrium is established between the in 
creased rates of mutation and elimination. If, in 
this process the death rate comes to exceed the 
birth rate, the population will decline and even 
tually perish. At present we are extremely uncer 
tain about the level of this fatal threshold 
[Finally the scientists estimate that the natural 


radiation which the 


with human race is in 
balance totals about 4.3 roentgens from ine eption 
to age 30, at which time half of the children are 
born. For the present generation this will be in 
creased by 0.5 roentgen by fallout from atomic 
3.0 roent 
comes to the average civilized man in his 
first 30 years from X-rays. It is understandable 


therefore 


explosions. A much larger increment 


oe 
ns 


that geneticists are much disturbed 
over this new state of affairs. During evolutionary 
processes we have adjusted ourselves to 4.3 
roentgens, and now we suddenly jump this up to 
78 roentgens, nearly double It is to be expec ted 
that our present “defectives” will eventually be 
doubled to about four out of every hundred. and 
“extinction of the mutant genes is accomplished 
only through tragedy”. | 
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Did you know that only 10% of the aluminum made in the U.S. 

in 1955 went into aircraft, or that the largest single use of magnesium 
is as an alloying metal? Innumerable postwar applications 

have resulted from wartime experience. (T general, Al, Mg) 


landing wheels, gear covers 


The Light Metals 


m 


and cases, brackets, and 
small fuselage castings that 
are not highly stressed. 
In one modern airplane, 
which required a_ very 


American Economy 


By FRANCIS C. FRARY* 


a, let me define “light metals”, for the 
purposes of this presentation, as magnesium and 
aluminum. They have other characteristics in 
addition to lightness: They are the only two 
metals in general use that are produced electro- 
lytically. They also have strength and _ stability 
under atmospheric influences. 

I will first consider, briefly, magnesium. 

Magnesium —The total production of magne- 
sium in the United States in 1955 was 61,135 
riet tons. Its largest single use still is as an 
alloying element in the production of certain 
aluminum-base alloys, and the steadily increasing 
tonnage of such alloys has naturally increased its 
consumption, considerable and increasing 
amount of pure magnesium is also consumed in 
the production of titanium by the Kroll process, 
and the reduction of metals used in the atomic 
energy program, such as beryllium, thorium, 
uranium and plutonium, 

A number of magnesium-base alloys are used 
for structural purposes. Their chief advantage 
is their greater stiffness per unit weight, 
especially where compression loads are impor- 
tant, and their high strength per unit weight in 
the form of castings. In aircraft, they are chiefly 

*From 1918 to 1952 Director of Research for 
Aluminum Co. of America; now retired. This paper 


was read at the Third International Light Metal 
Congress in Leoben, Austria, on June 7, 1956. 
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work, magnesium alloy 
sheet was used for the 
fuselage skin and the trail- 
ing edge of the wing 
where stresses were low 
and stiffness important. The 
total amount of wrought 
magnesium products has grown rapidly in recent 
years and is now about as great as that of cast 
magnesium forms. 


Aluminum 


World production and consumption of alumi- 
num have multiplied more than three-fold in the 
past ten years, and increased producing and 
fabricating capacity is being planned and con- 
structed in many places. In the United States 
with the largest primary aluminum-producing 
capacity in the world (1,500,000 tons) we are 
still unable to make enough to supply our own 
needs; last year we imported about 200,000 tons 
from Canada, in addition to reclaiming a large 
tonnage of secondary metal. It seems interesting 
therefore, to look briefly at the different indus 
tries in which this tremendous American demand 
has developed. 

Architecture — Last year the architectural field 
consumed about 20% of the total primary metal 

about twice as much as was used in aircraft. 
Aluminum-clad buildings, ranging all the way 
from small offices to skyscrapers, have sprung 
into popularity within the last five years. The 
tallest one is the 39-story Republic National Bank 
Building in Dallas, Tex., containing about 750 
tons of aluminum, two-thirds of which is in the 
exterior wall surface. The low labor cost for 
installation of prefabricated sections makes such 
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a wall competitive with stone or a good quality 
of brick; very pleasing architectural effects may 
also be produced. More than 200 aluminum-clad 
multistory buildings have been built or are 
under construction, and the additional floor space 
provided by the thinner outside wall (with good 
insulation ) is valuable to the owner. For factory 
building walls, two layers of corrugated sheet 
with a pad of glass wool between them provide 
low cost and normal thermal insulation. 

The aluminum windowframe was one of the 
early architectural innovations, pioneered in 
the building of the Alcoa Research Laboratories 
in 1929. Now between 50 and 55% of all window 
frames in commercial buildings and 24% of those 
in new residences are of aluminum. The cost is 
less than that of bronze and only 15 to 20% more 
than unpainted steel frames, and the cost of 
painting and repainting the steel frames soon 
makes them more expensive than aluminum 
which needs no maintenance. A variety of miscel- 
laneous items (such as 1,500,000 ft. of extruded 
coping to cap brick walls, probably weighing 
about 1500 tons, in 1955), require a large 
tonnage. Aluminum fins on the pipes carrying 
heating or cooling fluids for heating and cooling 
air in buildings and dwellings consumed last 
year more than 3000 tons. Sheet aluminum venti- 
lating ducts compete in economy with galva- 
nized steel. 

The transportation industry consumed nearly 
20% of the total primary aluminum in airplanes, 
private automobiles, trucks, buses, trains and 
marine craft. About half was used in aireraft. 
nearly as much in highway transportation, and, 
roughly, 4% for railroad and marine equipment. 

Aircraft (especially military and naval air 
craft) are getting much larger and _ faster. 
Simultaneously the wings are much thinner. This 
has required the production of large plates of 
strong aluminum alloy, tapering in thickness 
from one end to the other, as well as sheets 
having integral stiffening ribs. A special mill 
turns out many plates 60 in. wide by 26 ft. long, 
tapering from %& to % in. in thickness, and is 
capable of rolling such plates up to a width of 
nearly 100 in. The ribbed sheets are extruded on 
a 14,000-ton extrusion press, capable of produc- 
ing a 2500-lb. extrusion 100 ft. long. Such a 
ribbed sheet may be up to 38 in. wide; a common 
size is 24 in. wide and % in. thick, with ribs % in. 
thick and 1% to 2 in. wide, spaced 2 to 4 in. 
apart. For certain types of planes, where the 
stiffening ribs converge instead of being parallel, 
such an item would be machined out of heavy 
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Forged Aluminum Wheel Centers for 
Cadillacs Come Hot From the Dies 


plate, 2 to 24 in. thick. Powerful stretching ma 
chines, able to stretch pieces of strong alloy 
having a cross section up to 60 to 70 sq.in., are 
used to straighten heat treated sections and 
relieve internal strains in such plate before ma 
chining operations 

Automobiles—1!n 1955, the automobile indus 
try in the United States produced nearly 
§,000,000 passenger automobiles, containing from 
10.8 to 191.6 Ib. of aluminum each. The average 
was 29.6 lb. per car, giving a total aluminum 
consumption of about 118,000 tons, Die castings 
and permanent mold castings still make up the 
most of this. All passenger cars and most trucks 
have aluminum pistons cast in permanent molds 
and a large proportion of the passenger cars 


have automat 


transmissions with aluminum 


rotors and stators (mostly cast by the plaster 
process). One make of passenger car and some 
trucks use forged aluminum wheels, and the wuss 
of aluminum trim is growing 

Radiators with aluminum fins soldered onto 
brass tubing are in successful experimental use 
and preliminary experiments are being carried 
out on all-aluminum radiators. A transition to 
aluminum would relieve a lot of pressure on the 


scarce ¢ opper supplies 
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The body and framework of two out of every 
three of the large van-type trailer trucks are of 
aluminum, and its advantages in tank trucks 
are generally accepted, Haulage of various liquids 
and dry powders in bulk is increasing the de- 
mand for such aluminum tanks. The possibility 
of easy clean-up, so the same unit can haul 
fuel oil at one season of the year and ammonium 
nitrate fertililzer or other liquids at others, is 
attractive. More and more aluminum bodies are 
being put on medium-sized and smaller trucks 
as experience proves their economic advantages. 
Passenger buses contain from | to 3 tons of alumi- 
num each, depending on their size. Thus, the 
total amount of aluminum used in the United 
States in 1955 in the automotive industry was 
nearly 200,000 tons (a part of this being sec- 
ondary metal). 

Railroads —In the railroad industry, 35 Pullman 
sleeping cars with aluminum superstructure 
were built for the Union Pacific Railroad, and 
construction was begun on two light trains, all- 
aluminum, similar to those recently built in 
Germany, The first of these was delivered to 
the New York Central Railroad in April 1956, 
and the other will be delivered to the New 
Haven Railroad later this year. A major expan- 
sion has recently occurred in the number of 
aluminum tank cars which have been successfully 
used for some years in transporting hydrogen 
peroxide, formaldehyde, organic solvents and 
concentrated nitric acid. A recent demand for 
concentrated ammonium nitrate solutions for 
fertilizer use has produced orders for more than 
900 such cars within a year. 


Domestic Uses of Aluminum 


Consumption of aluminum in domestic items 
has increased greatly. Cooking utensils con- 
sumed about 30,000 tons of aluminum last year. 
Many utensils such as frying pans are being made 
of cast aluminum with electrical heating elements 
cast in the bottoms, so they may be connected 
and used outside the kitchen. Almost 5,000,000 
were made last year, with about 4 lb. of alumi 
num in each, More than 3,500,000 electric coffee 
makers, averaging perhaps a pound of aluminum 
apiece, and 4,000,000 electric fans with an aver- 
age of about 2 lb. of aluminum, were also made. 

Because of the warm weather prevailing over 
most of our country for six to nine months each 
year, household refrigerators are very widely 
used, and stores selling meat or fresh vegetables 


need very large refrigerators. The evaporator 
units in 80 to 85% of such machines, in which the 
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liquefied gas evaporates and absorbs the heat, 
are made of aluminum; such parts as trays, 
shelving and inside doors are also generally 
made of aluminum — mostly oxide coated and 
often ornamented in color. More than 4,000,000 
refrigerators, each containing an average of 15 
lb. of aluminum, were made last year. Home 
freezers, designed to operate well below the 
freezing point and averaging 10 cu.ft. in capacity, 
are coming into general use for freezing and 
preserving many foods in the home. More than 
a million of these, containing about 8 Ib. of 
aluminum each, were sold last year. 

Household-type vacuum cleaners to the num- 
ber of 3,300,000 consumed about 5000 tons of 
aluminum, and electric irons another 4000 tons. 
Virtually all such “irons” now have aluminum 
sole plates cast around the heating element. 
Irons intended to inject steam into the articles 
being pressed (“steam irons”) also have alumi- 
num water tanks and other parts. 

A large part of the 100,000 tons of aluminum 
foil rolled last year found its way into the house- 
holds of America. About half of it was thin gage 
laminated with paper or plastic and used as a 
vapor barrier and for decorative packages for 
tobacco, candies, butter and cheese. About 10,000 
tons, in gages from 0.0007 to 0.0015 in., were 
sold as “household foil”; in the home it is chiefly 
used for wrapping food to be cooked or to be 
stored in freezers. Disposable containers of 
aluminum foil, for cakes, pies and other pastry, 
and for a variety of frozen food products, had 
a large and increasing market. This growing 
demand has required large additions to our foil 
manufacturing capacity. 

Electrical industry consumes steadily increas- 
ing amounts of aluminum. The present shortage 
and high price of copper have accentuated this 
demand, which now totals about 200,000 tons per 
year. In addition to the general use of “alumi- 
num conductor, steel reinforced” for high-tension 
transmission lines, insulated power supply and 
feeder cable has attracted much attention. The 
latter has been officially approved in all sizes 
from branch circuits up to 2,000,000 circular mils 
(about 2 in. diameter), and it is now com- 
mercially available covered with all the principal 
kinds of insulation. Since 1947, all the new 
factories and office buildings built by Aluminum 
Co. of America have used aluminum wiring 
exclusively; more than $200,000 was saved there- 
by in one large rolling mill. Aluminum busbars 
are commonly found in secondary distribution 
systems in factories and office buildings. Western 
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High Heat Conductivity and Excellent Castability Are 
Requirements Met in Aircraft Engine Cylinder Heads 


Electric Co., the world’s largest manufacturer of 
telephones and telephone equipment, has an- 
nounced its plans to convert gradually from 
copper to aluminum, beginning with about 104% 
of its consumption, The Bell Telephone Co. 
already has successful experience with a 
“sample” installation of more than 5000 miles of 
aerial telephone cable, varying in capacity from 


20 to 3000 pairs of aluminum conductors per 


cable. Switchboard equipment made of light 
metal is also being tried. 

More and more aluminum is going into trans- 
formers and motors, wherever space is not a 
critical requirement. General Electric Co., uses 
aluminum for the rotor and field coil windings 
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of all the refrigerator motors it makes. The sub 
stitution of aluminum for the small brass parts 
on electric light bulbs and in lamp sockets con 
sumes 8000 tons of sheet a year. Two of the 
large electric utility companies have installed 
aluminum-sheathed, high-voltage aerial power 
cable. In airplanes, aluminum naturally replaces 
copper in most of the electrical equipment 
Military purposes (including aviation), which 
required about 90% of the available metal during 
World War Il, now account for only about 104 
of the demand. In spite of the merits of mag 
nesium, stainless steel and titanium, aluminum 
is still the favorite light metal of the aircraft 


designer and the principal metal used in planes 
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Most Modern Equipment Is Available to Produce 
Sheet and Other Mill Shapes for American Producers 


An Over-all View 


There are several reasons for the tremendous 
civilian demand for aluminum that has developed 
in the United States since the end of the last 
war, In the first place, the manufacture of air- 
craft parts during the war, in thousands of 
large and small plants, taught a whole new group 
of managers and workers the fabrication and 
advantages of aluminum. Many of them saw 
uses for it in their peacetime business when it 
became available again to civiliaans. 

In the second place, a great deal of time and 
effort had been spent before the war in intro- 
ducing aluminum, experimentally, in a great 


variety of plants and processes. Technical labora- 
tory and engineering designs had revealed many 
of its advantages. Experience was being accumu- 


lated before the war, and more was accumulated 
under conditions of intensive operation during 
the war. The general success and advantages of 
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these applications were very interesting to the 
managements involved; cousequently the need to 
repair and reconstruct old plants and equipment 
after the war, and to build new ones, provided 
the opportunity to apply this information. 
Favorable price relationships and shortages in 
competing materials have naturally also  in- 
creased the demand for aluminum. 

With greatly increased supplies of the metal 
and plenty of experienced fabricators in all lines 
the stage was set for the tremendous and un- 
expected increased consumption of all forms 
of the metal. This has resulted in still further 
increases in productive and fabricating capacity, 
in an effort (so far unsuccessful) to meet this 
demand. The industry foresees a continuous 
and still rapid increase in output, as commercial 
experience with the metal accumulates in all 
branches of industry, and more and more manu 
facturers learn how the metal can be used to 
their advantage in their processes or products. @ 
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More on Aluminum- 
Silicon Pistons 


Leeps, ENGLAND 
We were very interested in the 
report by J. C. Wagner on the modi- 
fication of hypereutectic aluminum- 
silicon alloys by dilute copper in the 

June issue of Metal Progress 

My company carried out consider- 
able investigation some three years 
ago to determine the best method of 
reducing silicon particle size and to 
achieve better distribution. Of the 
various methods tried, the most con- 
sistent was the use of phosphor 
copper, and since that date all pro- 
duction melts have been so treated. 
Phosphor copper is much more 
effective and much more pleasant to 
use than phosphorus pentachloride 
and improves machinability; thus 
Mr. Wagner confirms the results 
which we have found in practice in 
the production of many thousands 
of complex 22% Al-Si alloy pistons. 

E. V. Dewnmst 

Chief Metallurgist 

Specialloid Ltd. 


Lake Crry, MINN. 

When reading Mr. Wagner's arti- 
cle, “High-Silicon Aluminum Casting 
Alloy”, I was puzzled by the state- 
ment that the 22% silicon-aluminum 
alloy was being used in pistons in 
Europe while no mention was made 
of any piston production in this 
country. The only inference possible 
is that no pistons are being made 
from high-silicon alloy here and this 
is not the true picture 

Vanasil aluminum alloy is a 21 to 
23% silicon alloy which has been pro- 
duced and used in pistons in this 
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country since 1939, During the war 
it was used extensively in the pistons 
of small air-cooled engines for the 
armed services, and we have pro- 
duced many, many pistons in this 
alloy for both diesel and smaller 
engines, since acquiring the Vanasil 
rights in 1948. 

The Vanasil alloy and the high- 
silicon alloy used in Europe have 
similar characteristics. 

W. C. CHenry 
Vice-President 
Gillett & Eaton, In 


Metallurgists 
Wanted Badly 


East LANsinc, Micn 


The colored insert in the July 
issue of Metal Progress will, in my 
opinion, do much good if the mem- 
bers of @ follow your advice, cut 
it out and give it to some bright 
youngster of high school age. As a 
matter of fact, the same thing could 
have been said of your editorial of 
December 1935, entitled “Trained 
Metallurgists Needed”. The young 
sters born that year will this year 
be graduating from college. We seem 
to have progressed from “Needed” 
to “Wanted Badly”! 

We must be much more aggres 
sive in going out after the young- 
sters. As Prof. R. M. Brick wrote two 
years ago, metallurgy needs “a huck- 
ster”, Consequently if I were writing 
the colored insert in the last issue I 
would have considerably expanded 
the sections on Opportunities and on 
Advancement. I would also have 
enlarged upon your remark on the 
opportunities for women in the field. 
While you have indicated there are 


desirable places open to them, it 
might have helped to point out that 
some women have been outstand- 
ingly successful. 

In a good deal of the written ma 
terial on this topic the metallurgists 
seem to be on the defensive 
though there is no good reason for 
it. The metalworking industry in- 
cluding all of its phases is certainly 
the leading industry not only here 
but in every industrial nation. Be 
cause of our general failure to em 
phasize on every occasion what the 
metallurgist is capable of doing we 
are unable to convince many, even 
in our own industry, that the metal- 
lurgist can more than pay his way. 
I have in mind an instance of that 
in the forging industry. I know of a 
city in the Midwest where there are 
one captive forge shop and five job 
bing shops. Only the captive shop 
has a metallurgist! The jobbing shops 
have talked about it but still have 
no metallurgical control of their 
operations. 

I do not know wherein the fault 
lies but something is certainly wrong. 
When these and similar industries 
put in metallurgical departments it 
will put a terrific burden on the num 
ber of available metallurgists 

In this country we have always 
risen to the occasion; if anything 
were needed badly enough we have 
contrived the means to get it. Thus 
one of these days know ledge of the 
need will trickle through to the high 
schools. Certainly let us hope that 
some morning in 1977 we will not 
open our copy of Metal Progress to 
read “Supply of Metallurgists Des- 
perate ! A. Smirn 

Head Department of 
Metallurgical Engineering 
Michigan State University 
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Research Development 


C Production * Service 


Portland, Ore. 
Niagora Falls, N. Y. 


lork, N. Y. 
Detroit, Mich. 


Chicago, Wl. & 


Marietta, Ohio @ 


Alloy, W. 
e San Francisco, Calif. a y 


A Oakland, Calif. 


a Sheffield, Alo. BA 


@ Birminghom, Al 


Los Angeles, Calif. 


For 50 years ELECTROMET has produced ferro-alloys and 


metals essential in the production of steel, iron, and non-ferrous @ Sales o 


metals. Research and development by ELECTROMET during | een 

these 50 years have provided the trade with new and better Plants 
alloys and metals to meet specific needs. Increased emphasis on \ A Warehouses , 
research and development promises continued benefits in the ) } 
future. 


The ELECTROMET story is one of steady growth and progress 
for the benefit of the metal industries. When you buy from 
ELECTROMET, you get the best in alloys and service plus the 
advantages of long manufacturing experience and extensive 
research. 

Here are some of the advantages you get from ELECTROMET’s 
integrated programs. 


Competent Metallurgists and Sales Engineers 


Nine sales and service offices are strategically located in the 
major steel producing centers as shown on the map above. If 
you have a problem on metals or alloys, let one of our experi- 
enced metallurgists or sales engineers help you. He will be 
glad to assist you with any problems on the production of 
quality steels, irons, and non-ferrous metals. Simply telephone 
or write the ELECTROMET office nearest you. 
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Continuing Research and Development 


Since 1906 ELECTROMET has carried on a three-way program 
of research, development, and technical service. More than 
300 skilled research scientists, engineers, and technicians work 
in ELECTROMET’s Metals Research Laboratories and Develop- 
ment Laboratories at Niagara Falls (shown here). This pro- 
gram provides you with new ferro-alloys and metals, better 
ways of using them, and new and improved alloy steels and 
irons. Innovations are fully developed in our laboratories 
before they are offered commercially. 


Wide Range of Alloys to Meet Your Needs 


Over 50 different products are manufactured to meet the 
regular requirements of the metal industry as well as the 
special needs of customers. This wide range of high-quality 
ferro-alloys and metals is the result of 50 years of research, 
development, and service by ELECTROMET. ELECTROMET offers 
the widest selection of ferro-alloys and metals to meet your 
specific requirements. 


Seven Modern Plants—4 With Own Power Facilities 


Our plants have been greatly expanded and modernized to 
meet the current demands for ferro-alloys and metals. The 
recently completed plant at Marietta, Ohio, is the world’s 
largest ferro-alloy plant. Company-owned power facilities at 
four of the plants assure a constant supply of power for efficient 
production. Prompt shipment of ELECTROMET ferro-alloys is 
assured from all seven plants, and from six warehouses con- 
veniently located to serve you. 


World Wide Ore Sources 


The availability of ores, and other raw materials is assured 
by ELECTROMET’s diverse facilities, including mines and ore 
milling plants owned by UNION CARBIDE. Helping to assure 
adequate ore supplies are the ore buying facilities of Union 
Carbide Ore Company, a Division of Union Carbide and 
Carbon Corporation. Ores come from the far corners of the 
earth to ELECTROMET’s plants. On this simplified map of the 
world, symbols for the chemical elements indicate a few of the 
major sources of alloy ores. 


ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [I[ai New York 17, N. Y. 


OFFICES: Birmingham + Chicago + Cleveland + Detroit * Houston « Los Angeles 
New York + Pittsburgh + San Francisco 


In Canada: Electro Metallurgical Company, Division of Union Carbide Conado 


Limited, Welland, Ontario 


The term “Electromet” is a registered trade-mark 


of Union Carbide and Carbon Corporation 
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Personal Mention 


Stanislaus Skowronski 


STANISLAUS Skownonski @, re 
search engineer at the Raritan 
Copper Works of the International 
Smelting & Refining Co., Perth 
Amboy, N. J., a subsidiary of the 
Anaconda Co., retired recently on 
the eve of his 75th birthday. 

Born in Switzerland, Mr. Skow- 
ronski received his technical edu- 
cation at Massachusetts Institute of 
Technology, graduating in 1904. 
Two years later he joined the Amer- 
ican Smelting and Refining Co. in 
Perth Amboy, as a chemist, but left 
in 1912 to join the International 
Smelting & Refining Co.'s Raritan 
Copper Works. At his retirement, 
Mr. Skowronski had been associ- 
ated with the company for 44 years. 

Mr. Skowronski has written many 
articles on copper, including the 
chapter on copper in the new En- 
cylopedia Americana, He also has 
lectured extensively and served as 
an adjunct professor at the Poly- 
technic Institute of Brooklyn for 
25 years. 

A member of numerous technical 
societies, Mr. Skowronski was active 
on the early B committees of the 
American Society for Testing Mate- 
rials and has served as his company’s 
representative to that society for 30 
years. He is also founder of the 
Technical Societies Council of New 
Jersey, serving as president in 1944 
for one year, and is a past chairman 


of the New York Chapter @. 
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Kempton H. Roll 


The Metal Powder Association, 
New York, has appointed Kempton 
H. Rottn @ as the first full-time 
executive secretary and treasurer of 
the organization. 

Mr. Roll received his metallurgi 
cal education at Carnegie Institute of 
Technology and Yale University, 
graduating from Yale in the fall of 
1944, After two years’ service in 
the Navy, he joined the Magnolia 
Metal Co., Elizabeth, N. J., as a 
research and production metallur 
gist, but left the company in 1948 
to join the Lead Industries Assoc. 
and Metal Powder Assoc. as stafl 
metallurgist. At the time of his new 
appointment, Mr. Roll was techni 
cal director of both the Metal Pow 
der Assoc. and Lead _ Industries 
Assoc, During this period, he con 
tinued his studies and in 1953 re- 
ceived a master’s degree from the 
Polytechnic Institute of Brooklyn. 

Mr. Koll has written numerous 
technical papers on lead and _ its 
alloys and on powder metallurgy. 
He is also active in many technical 
organizations; currently he is chair- 
man of both the New York Chapter 
@ and the New York powder metal- 
lurgy group of the American Insti- 
tute of Mining, Metallurgical and 
Petroleum Engineers. He served as 
general conference chairman of the 
1956 International Corrosion Con- 
ference sponsored by the National 
Assoc. of Corrosion Engineers. 


Paul C. Mortenson @ has joined 
Vickers, Inc., Detroit, as chief engi- 
neer, ground mobile products. Mr. 
Mortenson was administrative engi- 
neer, western hemisphere, for Mas- 
sey-Harris-Ferguson, Inc., Racine, 
Wis., before coming to Vickers. 


Robert C. Wayne @ has been 
appointed to the newly created post 
of advertising and public relations 
manager, Southwestern Engineering 
Co., Los Angeles. Prior to his pres- 
ent position, Mr. Wayne had been 
associated with the Surface Combus- 
tion Corp., Toledo, Ohio, for eight 
years as advertising manager for 
the company’s industrial divisions. 


Robert B. Winder @ is now a sales 
engineer in the Detroit office of the 
steel and tube division, Timken Rol- 
ler Bearing Co., Canton, Ohio. A 
graduate of Wayne University, Mr. 
Winder recently completed a course 
of sales training in Timken’s steel 
and tube division. 


A. H. Davis @ has retired from 
his position of works manager at 
the R. K. LeBlond Machine Tool 
Co., Cincinnati. Mr. Davis joined 
the firm in 1935 as assistant works 
manager and was named works man 
ager in 1953. 


John B. Giacobbe @, formerly 
plant metallurgist at the Superior 
Tube Co., Norristown, Pa., has been 
assigned to direct the nuclear prod- 
ucts division of Superior Tube. This 
new division will be located in 
Trappe and Phoenixville, Pa. 


A. R. Attebury @ has retired as 
district manager of the New York 
steel and tube division of Timken 
Roller Bearing Co., Canton, Ohio. 
Mr. Attebury, who has been associ- 
ated with Timken for 22 years, will 
be retained by the company as a 
sales consultant. 


G. B. Wadsworth @ is now a 
metallurgist with Combustion Engi- 
neering, Inc., Chattanooga, Tenn. A 
1954 graduate of Birmingham- 
Southern College, Mr. Wadsworth 
previously worked as a_ research 
assistant in physical metallurgy at 
Oak Ridge National Laboratory. 
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tne term Clectromet is ao registered trade-mark 


of Union Carbide and Carbon Corporation 


Robert N. Lynch @, formerly 
sales manager of Park Chemical Co., 
Detroit, has been appointed sales 
manager of the Industrial Heating 
Equipment Co., Detroit. 


John L. Miller @ has assumed 
new duties as director of defense 
activities for the Firestone Tire & 
Rubber Co., Akron, Ohio. Dr. Mil- 
ler joined Firestone in 1941, serving 
successively as chief metallurgist, 
assistant production manager of 
Firestone Steel Products Co., and 
finally as manager of the defense 


research division after its organiza- 
tion in 1950. 


Bradley B. Evans @ was elected 
president of the Alloy Casting Insti- 
tute at the Institute’s annua! meeting 
in Hot Springs, Va., last summer. 
Mr. Evans is sales manager of Em- 
pire Steel Castings Inc., Reading, 
Pa. At this same meeting, E. A. 
Schoefer @ was re-elected executive 
vice-president and treasurer of the 
Institute. 


Henry J. Wesolowski @ is now 
working in the materials and meth- 


ods engineering department of the 
electronic systems division at Syl- 
vania Electric Products, Inc., Wal- 
tham, Mass. 


Garrett B. LeVan @ has been 
appointed manager of rod and bar 
operations for Mallory-Sharon Titan- 
ium Corp., Niles, Ohio. Prior to his 
recent appointment, Mr. LeVan was 
general manager of the Titusville, 
Pa., plant of Universal-Cyclops Steel 
Corp. 


William Wilson @ has _ been 
named to the newly created post of 
director of research and develop- 
ment at A. Finkl & Sons Co., Chi- 
cago. Mr. Wilson was formerly 
supervisor of metallurgy at Ekco 
Products Co., Chicago, and a re- 
search metallurgist at the Armour 
Research Foundation of Illinois In- 
stitute of Technology. 


Robert J. MacDonald @, formerly 
principal metallurgist at Battelle 
Memorial Institute, Columbus, Ohio, 
is now senior metallurgist with the 
Clevite Research Center, Cleveland. 


Craig O. Malin @ is now a re- 
search engineer at the Rocketdyne 
Div., North American Aviation, Inc., 
Canoga Park, Calif. 
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(Aluminum Surface Conversion Coating) 


DOES ALL THREE!... Immediately he 


Here's a process that provides alumi- The Turcoat 4178 Coating becomes non- 
num with an ornamental, paint-grip- smearing immediately upon withdrawal from 
ping, corrosion-resistant coating... and processing. Drying is unnecessary. Parts can 
does it faster and better! be handled freely while still wet without 
Turcoat 4178 works on the surface danger of smearing or streaking coating. 


conversion principle...that is, the coat- 


ing is partially derived from the metal MEETS GOVERNMENT 


itself. Thus, coating and metal are ee SPECIFICATION 
firmly interlocked ...even in tiniest Meste Cooerament 
crevices. The coating is a light golden Specification MIL-C- 
color that imparts a special beauty 4 5541 

when used for decorative purposes. 

One user reports that square footage re co on 
processed has doubled since the install- = ' Simple r titrations 
ation of Turcoat 4178. Key to this Great latitude in solu- 

tion strength. Elimi- 
speed is the manner in which the coat- 
ee nates need for con- 
ing “sets” and becomes non-smearing stant complicated 
immediately. Drying is unnecessary control 


Parts can be further processed without EASY TO USE 
any delay in production! Moreover, the 


coating is uniform. There are no light —_— Apply by immersion, 
spray tu asher or hand 
tell-tale untreated sections around ‘ 
methods, Gold color 
welds, corners or holes. ~~ 


gives visual control 
over processing. 


Please affix coupon to company letterhead 


TURCO PRODUCTS, INC. 
6135 8. Central Ave., Los Angeles 1,Calif. 


Please send me detailed technical infor- 


mation on Turcoat 41748 
TURCO PRODUCTS, INC. 
Chemical Processing Compounds 


Houston, Los Angeles 
Offices in all Principal Cities 


Manufactured in Canada by 8. W. Deane & Co, Montreai 


Corrosion! 
Ornamental 


BATTERY OF CLEAVER-BROOKS EVAPORATORS 
IN ACTION—Revere Silicon Bronze was chosen for 
these evaporators and their component parts because of 
its high corrosion resistance and non-contamination 
properties, great strength and weldability. All of the 
components, as well as the 4 evaporator shells, are made 
of Revere Silicon Bronze Alloy No. 420. 


ONE OF THE 4 EVAPORATOR SHELLS made 
of Revere Silicon Bronze, fabricated and installed 
by CLEAVER-BROOKS MFG. CORP., Wau- 
kesha, Wisconsin. 


EIGHT TUBE SHEETS LIKE THESE were used 
in the Bermuda installation ... 2 per evaporator. 
Each tube sheet, made of Revere Silicon Bronze, 
is 86” in diameter, 114” thick and weighed ap- 
proximately 1,360 Ibs. after drilling. 
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COMPRESSION 
SEA WATER DISTILLATION PLANT 


Made and installed by CLEAVER-BROOKS 


Vital distillation units fabricated from 
REVERE SILICON BRONZE 


This plant installed at the Kindley Air Force Base in 
Bermuda has a total daily capacity of 200,000 gallons and 
eliminates the dependence of the Base on rainfall or ship- 
ment of water by tankers. 

Distilled water is produced in the ratio of 300 lbs. to 
each pound of Diesel fuel. Total costs are estimated at 
$1.25 per thousand gallons of distilled water. Nearly every 
component part made by Cleaver-Brooks is about twice 
the size of its largest previous Counterpart. For example, 
the evaporators are 16 feet high. Each, with its com- 
ponent parts, weighs approximately 40,000 lbs., the empty 
Revere Silicon Bronze shell alone accounting for 28,000 lbs. 

There is an interesting story behind the development 
and manufacture of this equipment. The four huge pres- 
sure vessels had to be fabricated of Revere Silicon Bronze 
Alloy No. 
welding copper-base alloys, Cleaver-Brooks called in a 


420. Knowing Revere’s wide experience in 


Technical Advisor, and gave him a complete set of blue- 
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prints of the vessels, with a request for suggestions regard- 
ing joint design and welding techniques. He in turn 
consulted the Welding Section of the Revere Research 
Department. Their recommendations were adopted, and 
the customer reported that the original estimate of welding 
time had been cut considerably, reducing production costs 
correspondingly. 

The Revere Technical Advisory Service is glad to col- 


laborate on problems involving the specification and 


fabrication of copper and copper-base alloys, and aluminum 
alloys. See the nearest Revere Sales Office. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills; Baltimore, Md.; Brooklyn, N. Y.; 
Chicago, Clinton and Joliet, Lll.; Detroit, 
Mich.; Los Angeles and Riverside, Calif; 
New Bedford, Mass.; Newport, 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 


THE STEAM SEPARATORS are identified by their 
conical tops and directional vanes. They are of the 
cyclone type, which is a patented feature of CLEAVER- 
BROOKS evaporators, and remove entrained water 
from the steam, thus preventing contamination of the 
fresh water coming from this unit. The result is an ex- 
tremely high purity of the fresh water product. 


The rectangular objects at rear of photograph are the 
“Downcomers” which bring water down from the top 
of the steam separator. The tubes in left foreground are 
“Hotwells,” which receive the distilled water discharge 
from the evaporator shell. 
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CORROSION-RESISTANCE, 
PAINT BASE on 
ALUMINUM and MAGNESIUM 


EASE OF US&—Iridite is a simple chromate conversion 
treatment. Fast, easy, economical. You just dip, brush 
or spray it on the part at room temperature. No spe- 
cial equipment. No specially trained personnel. 
OUTSTANDING PERFORMANCE—Forms a film that is an 
integral part of the metal itself. Can’t flake, chip or 
peel. Takes paint firmly on initial application, and the 
bond lasts. Even protects areas scratched in use. 
LOWEST COST—You have only minimum equipment 
cost, no special racks, high speed operation, lower 
overall handling costs. 

CHOICE OF APPEARANCE—Clear coatings that retain 
metallic lustre to dark, maximum protection coatings. 
A variety of colors is available by dyeing. 


RIDITE #14 and # 14-2 (Al-Coat) for ALUMINUM 

Two specially formulated finishes that give you maxi- 
mum latitude in aluminum treatment. Both provide 
excellent corrosion protection and paint base. Lridite 
#14-2 is an improved product that allows greater 
flexibility in operation and coating thickness and pro- 
duces the optimum in corrosion protection. 
Either coating provides corrosion resistance superior 
even to complicated electrolytic treatments in a frac- 
tion of the time. These coatings also offer many other 
valuable characteristics: they have low electrical re- 
sistance, they aid in arc-welding, provide a good base 
for bonding compounds, have no effect on the dimen- 
sional stability of close-tolerance parts. Final appear- 
ances ranging from clear through yellow iridescence to 
full brown can be obtained, By dyeing, you can pro- 
duce red, green, blue, orange or yellow finishes. 


IRIDITE # 15 for MAGNESIUM 
Produces a protective, paint base film with corrosion 
resistance at least equal to that obtained from long, 
high-temperature dichromate treatments in a fraction 
of the time and at room temperature. The appearance 
of the coating can be varied from light brown to dark 
brown and black. 


APPROVED UNDER GOVERNMENT AND 
INDUSTRIAL SPECIFICATIONS 


SEE FOR YOURSELF WHAT IRIDITE CAN DO... SEND SAMPLE 
PARTS FOR FREE PROCESSING. Look at the results, test the pro- 
tection, evaluate the savings. Also write for handy Reference 
File of the most complete data published on chromate conversion 
coatings. Or, for immediate information, call your Allied Field 
Engineer. He's listed uncer “Plating Supplies” in your classified 
phone book. 


Prooucrs 


INCORPOR ATED 
STREET 


in the Pittsburgh office, 


Personals . . 


Henry R. Clauser @ has assumed 
the post of editor of Materials & 
Methods, New York. Formerly man- 
aging editor, Mr. Clauser has been 
with Materials & Methods for more 
than 11 years. He came to the staff 
in 1941 and after a short time left 
to join the U. S. Army. Returning 
in 1946, he served as associate editor 
until his appointment as managing 
editor in 1950. 


John H. Shue, Jr., @ was pro- 
moted to metallurgist technician, 
working with the staff heat treat 
engineer, at Caterpillar Tractor Co., 


York, Pa. 


Walton S. Smith @ has retired as 
vice-president in charge of manufac- 
turing of Metal & Thermit Corp., 
New York, after 37 years with the 
company. Joining Metal & Thermit 
in 1919 as a mechanical engineer, 
Mr. Smith became assistant super- 
intendent of the Carteret, N. J., 
plant in 1925 and superintendent 
in 1937. He was elected vice- 
president in 1942 and a year later 
became a director of the company. 
Mr. Smith will continue as a direc- 
tor and also as a consultant for the 
company. 


Rudolph A. Schatzel @ has been 
elected president of the American 
Society for Testing Materials for 
a one-year term. Mr. Schatzel is 
vice-president and director of engi- 
neering, Rome Cable Corp., Rome, 
N. Y., a post he has held since 1945. 
Howard C, Cross @ has been elected 
a director of the American Society 
for Testing Materials. Mr. Cross is 
assistant technical coordination di- 
rector, Battelle Memorial Institute, 
Columbus, Ohio, and has been with 
Battelle since 1929. 


T. F. McCormick @, formerly 
staff metallurgist at the Pittsburgh 
office of the Aluminum Co. of Amer- 
ica, has been promoted to the post 
of assistant chief metallurgist. W. E. 
King @, another staff metallurgist 
has been 
named chief development metallur- 
gist, and K. B. Baker @, formerly 
chief metallurgist at the Edgewater, 
N. J., Works, is chief control metal- 
lurgist in Pittsburgh. 
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Pressure gage courtesy J. E. Lonergan Co., Philadeiphia 6, Pa 


Beryllium Copper Tubing by Superior 


This unusual term describes perfectly one of the most 
important properties of beryllium copper tubing. The 
Bourdon tube shown above is an excellent example. 
Once the beryllium copper tube is in the gage, it 
“remembers”’ its job and acquires no new habits. It 
yields constantly to pressure and as constantly returns 
to its original position without taking a new “‘set.”’ 


Beryllium copper tubing by Superior has this and many 
other important characteristics to a marked degree, 
such as hardenability, corrosion and fatigue resistance, 
thermal and electrical conductivity. It is easy to fab- 
ricate, it is nonmagnetic. 


Beryllium copper tubing lends itself to a wide variety 
of applications. It can be severely worked to form con- 
voluted flexible waveguides and bellows. Cold drawn 
to specifications, followed by proper hardening, it 


makes an excellent aircraft antenna, with the strength 
to withstand thousands of hours’ vibrating in 100 mph 
winds. Used as a contact roll in a business machine 
collator, it is wear and corrosion-resistant, and a good 
electrical conductor. Or, as above, shaped for use as a 
Bourdon tube, it is tough, ductile, durable—and holds 
its original shape. 


Superior produces tubing in over 63 analyses... in 
stainless, alloy and carbon steels, nickel and nickel 
alloys, beryllium copper, titanium and zirconium. Let 
Superior’s tubemanship and experience help you solve 
your tubing problems. You'll like the service and the 
products—they are habit-forming. Send for your free 
copy of Data Memorandum No. 7 on beryllium cop. 
per tubing. Write Superior Tube Company, 2008 Ger- 
mantown Ave., Norristown, Pa. 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses 010 in. to % in. OD—certain analyses in light walls up to 24, in. OD 


West Coast Pacific Tube Company © 5710 Smithwoy St., Los Angeles 22, Calif. © RAymond 3-133) 
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now in easy handiing 
SO-POUND BAGS 


Since 1939, when the introduction of Malleabrasive revolutionized 
blast-cleaning, there has been only one MALLEABRASIVE! 


MALLEABRASIVE was developed through exhaustive research. 


Its leadership has been maintained through continuing research 
and improvement. 


@ Today there is still only one genuine MALLEABRASIVE. 
@ MALLEABRASIVE has no exact counterpart—there is no other 
product exactly like it. 


@ MALLEABRASIVE is patented because of its own distinctive 
metallurgical characteristics 


@ MALLEABRASIVE is produced only by manufacture under the 


full and complete MALLEABRASIVE process—used by Globe 
exclusively. 


The qualities that make Malleabrasive distinctively different have 
made it the most widely used premium abrasive in the world today. 
In hundreds of plants it has made important reductions in blast- 
cleaning costs. Undoubtedly it can do the same in yours. At least, 
why not investigate its possibilities? Write us. 


THE GLOBE STEEL ABRASIVE COMPANY 
MANSFIELD, OHIO 
Subsidiary of Pittsburgh Crushed Steel Co., Pittsburgh, Pa. 
Also sold and recommended by Pangborn Corp., Hagerstown, Md. 


Personals . 


Clemens C. Sutinen @ has joined 
the staff of the Mannesmann-Meer 
Engineering and Construction Co., 
Easton, Pa., as technical sales engi- 
neer with the powder metallurgy 
equipment division, representing the 
interests of Simetag GmbH., Mo- 
enchen-Gladvach, Germany, powder 
metallurgical subsidiary of Mannes- 
mann-Meer. Mr. Sutinen formerly 
was associated with Welded Carbide 
Tool Co., Ine. 


L. F. Bledsoe, Jr. @ was recently 
promoted from project engineer in 
the atomic power design division 
of the Newport News Shipbuilding 
& Dry Dock Co., Newport News, 
Va., to technical assistant to the 
manager of the atomic power in- 
stallation division of the company. 


H. A. Anderson @ has been added 
to the staff of the industrial furnace 
division of the Gas Machinery Co., 
Cleveland, in the capacity of staff 
engineer. Mr. Anderson was former- 
ly employed by Lindberg Industrial 
Corp., Chicago. 


Herbert A. Jahnle @ has been 
released from the U. S. Army Chem- 
ical Corps, Dugway Proving Ground, 
Dugway, Utah, and is now a metal- 
lurgical engineer with the Budd Co., 
Philadelphia. 


William J. Stewart @ has been 
transferred from the Washington 
district sales office of Youngstown 
Sheet & Tube Co. to the Cincinnati 
district sales office. 


John R. Rink @, recently released 
from active duty in the U. S. Army, 
is presently employed as technical 
service metallurgical engineer with 
Inland Steel Co., East Chicago, Ind. 
While in the Army, Mr. Rink served 
as a metallurgical engineer in the 
ballistics research laboratory at 
Aberdeen Proving Ground, Aber- 
deen, Md. 


N. A. Wagner @ has been trans- 
ferred from the Reynolds Metals Co. 
extrusion plant in Grand Rapids, 
Mich., to the new Reynolds extru- 
sion mill in Richmond, Va. He will 
be manager of the metallurgical de- 


partment in the new plant. 
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VACUUM 


ELECTRODE 


CONSUMABLE 


ARC FURNACES 

Mo 

Nb 


In NRC Arc Furnaces 
We Have Melted... 


Designed by Engineers 
Who OPERATE Them! 


With an NRC Vacuum Arc Furnace you can 


now melt 


economically and reliably re- 


fractory and reactive metals and alloys. Be- 


cause each of these metals behaves differently, 


satisfactory design of vacuum arc furnaces is 


unusually dependent upon operating experi- 
ence. Built into your NRC Vacuum Arc Fur- 
nace are features which result from the inti- 


Booth 2108 
METAL SHOW NR Cc 

Cleveland 
October 8-12 ; 


SEPTEMBER 1956 


mate familiarity gained from building and 


operating such units for more than a decade. 
For instance, the extra-safe NRC mold design 
reduces the danger of mold burn-through. 


If you are considering the purchase of a 
vacuum arc furnace — laboratory, pilot plant, 
or production size —- we would like to point out 
the design features of an NRC furnace which 
will assure you dependable, efficient, and safe 


operation. Use the coupon below. 


NRC EQUIPMENT CORPORATION | 

A Subsidiary of | 

NATIONAL RESEARCH CORPORATION | 
Dept. 19, Charlemont Newton Highlands 41, Man 

Please send more facts on NAC Arc Furnaces NEC Vacuum Furnace Bulletin () | 

Hove your representative coll | 
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Wilson Diamond 
“Brale”* Penetrators 


A Minor load penetration 
B Major load penetration 


Linear measurement 
of penetration increase 


To be 

SURE 

of your 
ROCKWELL* 
hardness test 
use only a 


WILSON “BRALE” 


@ WILSON Diamond “‘Brale”’ Penetrators 
are precision ground under high magnifi- 
cation to assure mathematical and micro- 
scopic accuracy. Each is standardized on 
test biocks and rigidly inspected at the 
WILSON Standardizing Laboratory. 

Because of this meticulous attention 
to manufacturing detail, wiLson Dia- 
mond “Brale’’ Penetrators provide the 
extreme accuracy demanded of an instru- 
ment where the difference between a sin- 
gle degree of “ROCKWELL” reading is but 
0.00008" penetration. 

Special ‘‘Brale’’ Penetrators are avail- 
able for testing unique areas— the pitch 
line of gears, for instance, or high tem- 
perature testing. N ‘Brale’’ Penetrators 
are supplied for use with WILSON “‘ROCK- 
weELL” Superficial Testers. 

A WILSON expert on hardness testing is 
never more than a few hours away. Prompt 
WILSON service guarantees top perform- 
ance [rom WILSON equipment. 


"Trademark registered 


Visit Booth 1211 * National Metal Show 
Cleveland Auditorium * Oct. 8-12, 1956 


acco Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 


A FULL LINE 


TO MEET EVERY 


HARDNESS TESTING 


REQUIREMENT 


Tukon 
Micro & Macro |. 
Hardness 
Testers 


230-F Park Avenue, New York 17, N. Y. 


Personals . . . 


Joseph J. White @ has been 
named director of research and 
metallurgy at Erie Forge & Steel 
Corp., Erie, Pa. Mr. White will be 
assisted by George E. Danner @, 
newly appointed assistant director 
of research and metallurgy. 


Joseph J. Tompos @, a recent 
recipient of a master’s degree in 
metallurgy from Ohio State Uni- 
versity, has returned to the U. S. 
Steel Corp. as supervising technolo- 
gist, high strength steels, at the 
applied research laboratory in Mon- 
roeville, Pa. 


Arnold S, Grot @ has been named 
chief metallurgist for Edward 
Valves, Inc., East Chicago, Ind., a 
subsidiary of Rockwell Mfg. Co. Be- 
fore coming to Edward Valves tea 
years ago. Mr. Grot was chief metal- 
lurgist for Taylor Forge and Pipe 
Works, Cicero, Ill. 


Burns George @, vice-president of 
sales, Vanadium-Alloys Steel Corp., 
Latrobe, Pa., has been elected a 
director of the Washington Steel 
Corp., Washington, Pa. Mr. George 
has been with Vanadium-Alloys 
Steel since 1923 and is also a direc- 
tor of that company and Vanadium- 
Alloys Steel Ltd., London, Ont. 


Yeshwant P. Telang @ recently 
was promoted from supervisor, qual- 
ity analysis section, specialty found- 
ry, Ford Motor Co., Dearborn, 
Mich., to research metallurgist, re- 
search and development department. 


Samuel Storchheim @ is now as- 
sistant chief, materials section of the 
Glenn L. Martin Co., Baltimore. Mr. 
Storchheim was formerly associated 
with the atomic energy division of 
Sylvania Electric Products Corp., 


Bayside, N. Y. 


Lloyd R. Cooper @ has been 
promoted to chief metallurgical engi- 
neer of the Heppenstall Co., Pitts- 
burgh. Joining Heppenstall in 1942 
as a research metallurgist, Mr. 
Cooper has served as director of 
research, chief metallurgist of the 
Eddystone, Pa., plant and more 
recently as assistant chief metal- 
lurgical engineer of the company. 
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Johns-Manville 


organizes to give you 


@ Johns-Manville is now concentrating all industrial 
insulation operations within a new, fully integrated 
insulations division. This greater specialization makes 
possible the most complete insulation service available 
to industry. It consists of — 


f Sales Representatives . . . men 
| jj 7 on whom you can rely for your 
insulation recommendations. 
f Your J-M salesman will help you 
Ay select the insulating material ex- 

actly right for your job—the one 
that will provide maximum fuel 
savings, improved process con- 
trol, and minimum maintenance. 
As co-ordinator of J-M’s extensive research-engineering- 
manufacturing facilities, he offers you outstanding insula- 
tion training and experience. 


Insulation Engineers — Backing 
up the J-M salesman on every job 
is the J-M insulation engineer. 
He is primarily concerned with 
solving insulation problems. He 
recommends the economic thick- 
ness of insulation, as well as the 
proper finishes, weatherproofing and securement. His 
highly specialized knowledge makes possible an intelligent 
recognition and handling of your individual insulation 
requirements. 


x Insulation Contract Units... 

YF . oe Fully aware that no insulation 

better than the man who applies 
it, the J-M Insulation Contractor 
makescare and skillin thescientif- 
[=< ic application of Johns-Manville 


NEI insulations his stock in trade. He 
maintains a complete crew of 

estimators and mechanics trained in J-M application 
techniques. He is ready to give you fast, efficient service 
on any insulation job—large or small. Proud of his repu- 
tation for integrity in his own community, the J-M 
Insulation Contractor merits your complete confidence. 
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better insulation service 


New and separate insulations division created to 
provide industry greatly improved Sales and 
Engineering service to meet modern problems 


Johns-Manville 
MATERIALS “ENGINEERING - APPLICATION 


Pe Complete Range of Products — 
/ In this day of exacting tempera- 
i nil’? ture control, the need for specific 
( ey MT, 4 insulations for specific services is 
greater than ever before. Recog- 
nizing this, Johns-Manville man- 


ufactures insulations for every 

industrial requirement. Produced 
from the finest grades of asbestos, magnesium carbonate, 
diatomaceous silica, refractory clays and ceramic fibers, 
they are designed to afford maximum insulating effective- 
ness and durability at operating temperatures ranging 
from minus 300F to plus 3000F. 


Extensive Research Facilities— 
At Manville, New Jersey, Johns- 
Manville maintains the world’s 
most completely equipped insula- 
tion laboratory. Here insulation 
scientists are engaged in a con- 
tinuous program of developing 
new and better insulating ma- 
terials. In addition, their technical knowledge is always 
available to J-M customers whose insulation problems 
require special study. 


—_— Experienced Management — At 
| headquarters as well as in the 
field, management of the new in- 
sulations division consists of men 
Ne who, in line with J-M’s promo- 
tion-from-within policy, are in- 
sulation veterans. With a realistic 
grasp of customers’ needs, they 
are alert to new and better ways 
to serve you... now, and in the future. 


On Your Next Insulation Job—Whether your 
next insulation job is big or little, simple or complex, 
let Johns-Manville handle it for you. Just call your 
nearest J-M sales office, or write direct to Johns- 
Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. Chances are, you'll be 
glad you did! 
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WOVEN WIRE CONVEYOR BELTS 


take the bottlenecks out of 
HEAT TREATING 


HEATPROOF—RUSTPROOF, all-metal 
belt provides controlled movement for 
continuous heating, cooling, washing. 


By combining movement with processing, Cambridge Woven 
Wire Conveyor Belts completely eliminate profit-stealing batch 
handling. Continuous, belt-to-belt flow through annealing and 
tempering furnaces, quenching and pickling baths, and wash 
sprays cuts costs and provides continuous uniform production. 


All-metal belt is corrosion resistant and impervious to heat 
damage at temperatures up to 2100°F. Open mesh construction 
allows heat and gases to circulate freely all around the work 
and provides rapid drainage of process solutions. Cambridge 
belts have no seams, lacers or fasteners to wear more rapidly 
than the body of the belt . . . no localized weakening. Cambridge 
Woven Wire Belts for heat treating are made in any size, mesh 
or weave, and from any metal or alloy. Special retaining edges 
or cross-mounted flights are available to hold your product 
during inclined movement. 


Call in your CAMBRIDGE FIELD ENGINEER to discuss how you can eliminate 
betch handling from your heat treating. Look under "BELTING, MECHANICAL” 
in your classified phone book. OR, write for your copy of Special Report, 
"@ Ways to increase Heat Treating Production” and 130-PAGE REFERENCE 
MANUAL giving mesh specifications, design information, metallurgical data. 


The Cambridge Wire Cloth Company 


SPECIAL 


OFFICES IN PRINCIPAL INDUSTRIAL 


Personals . . . 


Marvin J. Udy @ has received an 
honorary Doctor of Science degree 
from Alfred University in recogni- 
tion of his achievements in the field 
of electric furnace research. Dr, Udy 
is an associate and consultant of 
Stratmat, Ltd., and is connected 
with Strategic-Udy Metallurgical & 
Chemical Processes, Ltd. 


Maurice F. Garwood @ was 
awarded the professional degree of 
metallurgical engineer at the Ohio 
State University commencement ex- 
ercises in June in recognition of his 
engineering ability and accomplish- 
ments in the field. A 1933 graduate 
of Ohio State, Mr. Garwood is chief 
materials engineer for the Chrysler 
Corp., Detroit. He joined Chrysler 
in 1941. 


Richard A. Wilkins @, vice-presi- 
dent in charge of the research and 
development department of Revere 
Copper and Brass Inc., Rome, N. Y., 
has been elected a Fellow of the 
Institute of Metals in London, Eng- 
land. The number of Fellows is 
limited to 12, and Mr. Wilkins is 
the first nonresident of the United 
Kingdom to receive this honor. 


Paul Ffield @ has been named an 
assistant manager of research at 
Bethlehem Steel Co., Bethlehem, Pa. 
Mr. Ffield is one of two assistant 
managers who succeed John S. 
Marsh @, recently promoted to man- 
ager of research. 


Eraldus P. Scala @ has become 
head of the materials section, re- 
search and advanced development 
division, Aveo Mfg. Co., Stratford, 
Conn. For the past eight years, Dr. 
Scala has been associated with the 
Chase Brass & Copper Co., Water- 
bury, Conn., as metallurgist, training 
director and, since 1953, head of the 
physical metallurgy group in the 
research department. 


Macon Jordan @ has been named 
product manager, toolsteel sales, in 
the Cincinnati plant area for Solar 
Steel Corp., Cleveland. Mr. Jordan 
was formerly associated with Uni 
versal-Cyclops Steel Corp. and Firth 
Sterling, Inc., where he served as 
Ohio district sales manager. 
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Stainless beauty is lifetime beauty —it won’t rust, chip, discolor or stain walls as many 
other metals do. ¢ And stainless is strong. It doesn’t sag or bend under heavy deposits 
of ice and snow. And its exceptional wear and corrosion resistance means it stays on 
the job in spite of years of abrasion from gravel and debris, or the corrosive action of 
dead leaves. ¢ These are reasons stainless is preferred by home buyers. It’s first choice 
with fabricators, too, because it solders easily —is clean and simple to handle. « What’s 
more, all these advantages come at a price which is competitive with ordinary mate- 
rials—actually lower than some metals in common use. Call or write now for more 
details. Crucible Steel Company of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


lc UJ LE| first name in special purpose steels 


Crucible Steel Compa yf of nerica 


Canadian Distributor — Railway & Power Engineering Corp, Lid 
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CONTROLLED 


ATMOSPHERE 


BATCH-TYPE 
FURNACES 


THE oe FOR 
RIGHT PROCESS YOUR JOB! 


Regardless of capacity, price or degree of mechanized operation 
you may require, each of these furnaces has DOW'S exclusive 
built-in generator and other outstanding DOW features that insure 
high quality work at lowest cost. 


Every DOW furnace is designed with controlled furnace pressuriz- 
ing, controlled quench oil circulation, and controlled atmosphere 
circulation . . . all proven advantages that mean cleaner stock 
. «» uniform hardness . . . minimum distortion. 

Write for detailed literature. 


WITH 
MECHANIZED, BATCH- 

TYPE, CONTROLLED 

12045 Woodbine Ave., Detroit 28, Mich. ATMOSPHERE FURNACE 


Phone: KEnwood 2-9100 


Personals .. . 


Four members of the American 
Society for Metals received Awards 
of Merit at the annual meeting of 
the American Society for Testing 
Materials held in Atlantic City last 
summer. W. L, Fink @, chief of the 
physical metallurgy department at 
the Aluminum Research Labora- 
tories, Aluminum Co. of America, 
New Kensington, Pa., was honored 
for his contribution to the fields of 
metallography and X-ray diffraction. 
Bruce W. Gonser @, assistant di- 
rector of Battelle Memorial Insti- 
tute, Columbus, Ohio, and Roland P. 
Koehring, section engineer for re 
search and development, Moraine 
Products Div., General Motors 
Corp., Dayton, Ohio, received 
awards in recognition of their lead 
ership and support in standardiza 
tion and research work, Mr. Gonser 
in the field of nonferrous metals and 
alloys and Mr. Koehring in powder 
metallurgy. Vincent T. Malcolm @, 
consultant and advisory engineer, 
Chapman Valve Mfg. Co., Indian 
Orchard, Mass., was recognized for 
his long-time support of many 
standardization and research proj- 
ects and for his work on the effects 
of temperature on metals. 


H. M. Clarke @ is now vice-presi- 
dent of Detroit operations and gen- 
eral manager of the Detroit plant of 
Bliss & Laughlin, Inc., Harvey, Il. 


John Wallerius has been ap- 
pointed chief engineer of the Lind- 
berg Industrial Corp., Chicago. Be- 
fore joining Lindberg, Mr. Wallerius 
was associated for 25 years with the 
furnace division of Sunbeam Corp., 
Chicago, as chief engineer, and more 
recently with Sigma Metallurgical 
Co. as president. 


John B. Seastone @ has been ap- 
pointed director of the technical di- 
vision, Olin Mathieson Chemical 
Corp., East Alton, Ill. Mr. Seastone 
was formerly research and develop- 
ment manager for the metals divi- 
sion of the company. Before joining 
Olin Mathieson, he was manager of 
the materials division for Westing- 
house Electric Corp., and a recipi- 
ent of the Westinghouse Award of 
Merit. 
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Faster, easier welding of work pieces up to % ton with 


ROTATION 


of the new P&H Model UP-1000 Welding Positioner 


Costs shrink when you install this new P&H Model friction clutch, you get positive braking of rotation 
UP-1000 Positioner. A light touch of the hand rotates — the weldment is always securely fixed right where 
the work piece to any position — permitting faster, you want it. 

easier welding. And this easy-to-use P&H Positioner 
also revolves a full 360° in two planes to provide cost- 
cutting downhand welding on all types of weldments. 


Designed for weldments up to % ton, this P&H 
Positioner maintains static balance in all positions, 


even when the arm is adjusted up or down to hori- H a R N I S Cc H F E G E R 


zontal settings. Because the UP-1000 has a protected MILWAUKEE 46, WISCONSIN 


For greater welding efficiency, safety, and improved 
quality, use the P&H UP-1000 on all jobs up to 1000 
pounds. Send in the coupon for Bulletin P-22. 


['M SMOOTH-ARC SCOTTY...and I'm a hard 
man with a penny. That's why | recommend our 
FREE bulletin on the new PeH UP-1000. 


It tells you how to save time and monsy. 
Send for it. 


UP.1000 Positioner for al! jobs 
up to 1000 pounds. 2% other PAH 
Positioner Models to choose from 


HARNISCHFEGER CORPORATION 
Welding Division 


49 W. National Avenue, Milwaukee 46, Wis. 
Attention: W. R. Stephens, Sales Manager 


Please send me Bulletin P-22 with information 
on the P&H UP-1000 Positioner. 


COUPON 
Name Title 
Company 

Company Address 


State 


sau 


P&H welding equipment 1s manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West + Toronto, Ontario, Canada 
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FABRICATED 


ALLOYS 


USUALLY .. . the UNUSUAL is a job for ROLOCK 


The two entirely different welded alloy fabrications 
shown here are typical of hundreds of tough high- 
heat-resistant equipment problems we have solved 
successfully. 

When you bring such problems to Rolock, you 
benefit by the experience of an engineering and pro- 
duction team that has been exceptionally successful 
in this difficult field. 


Your equipment is built by Rolock specialists in 


welded fabrication of high-heat- 
resistant alloys... men who know 
just how to handle these special 
materials for best results. 
Performance is safeguarded by 
the most careful final inspections, 
including, where desirable, X-ra 
examination, or compliance es | 
ASME and other code requirements. 


This Inconel retort, sand seal pan, grid support 
and lifting frame is one of many intricate 
Rolock welded fabrications for high-heat oper- 
ation. It is used for brazing in a hydrogen 
atmosphere, alternately heated to 2200 F., 
lifted out of the furnace and cooled. 

Size; Retort 24” diameter x 46%” long, 


” 


excluding pipe. Supporting frame 46% diam- 
eter x 57'2" O.A. Weight: 200 Ibs. ] 


Personals . . . 


E. A. Nave @ has been appointed 
sales manager, fabricated products, 
metals division, Olin Mathieson 
Chemical Corp., East Alton, Ill. Mr. 
Nave was production manager of 
the brass strip operation and techni- 
cal advisor to the vice-president of 
operations for the company before 
his new appointment. 


D. K. Crampton @, director of 
research and development, Chase 
Brass & Copper Co., Inc., Water- 
bury, Conn., presented the fifth 
Gillett Memorial Lecture on “Struc- 
tural Chemistry and Metallurgy of 
Copper” at the annual meeting of 
the American Society for Testing 
Materials last summer. This lec- 
ture, sponsored jointly by the 
A.S.T.M. and Battelle Memorial In- 
stitute, Columbus, Ohio, commemo- 
rates H. W. Gillett, first director of 
Battelle, and each year covers a 
subject pertaining to the develop- 
ment, testing, evaluation and appli 
cation of metals. 


G. D. Smelzer @ has been pro- 
moted to district manager of the 
Hamilton, Ont., branch of the Rail- 

‘ way & Power Engineering Corp. 


John A. Hincks @ has joined the 
metallurgical staff of Battelle Memo- 
rial Institute as a project engineer 


in the metals joining division. 


for example... 


This special combination 
Incoloy heat treating car- 
rier and locating fixture for 
automotive parts is 10.” 
typical of Rolock's experi- 
enced approach to special- 
feature design. 


(patent applied for). 


Top and middle layers of mesh are 1-3/16" c-«¢ .177 of .187 — 
pressure-welded and then clinched around % round rod rings. Bottom 
layer of mesh is 2 mesh .148, Corner construction is Rolock design 


J. E. Williams @, formerly vice- 
president for operations, metals divi- 
sion, Olin Mathieson Chemical 
Corp., East Alton, IIL, has been ap- 
pointed vice president and general 
manager of the Western Brass Mills 
Div. Mr. Williams will direct opera- 
tions at East Alton and also the com- 
pany’s brass mills at New Haven. 


Write for Rolock's unique Catalog and Data Book, | — 
most comprehensive book of its kind available. a 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 


ROLOCK INC., 


1222) KINGS HIGHWAY, FAIRFIELD, CONN. 


JQB-ENGINEERED for better work 


Easier Operation, Lower Cost 


A. E. White @, consulting engi- 
neer, retired director of the Engi- 
neering Research Institute and pro- 
fessor of metallurgical engineering 
at the University of Michigan, Ann 
Arbor, was presented an honorary 
membership in the American Society 
for Testing Materials at the society's 
annual meeting last summer. Dr. 
White has been a member of 
A.S.T.M. since 1914, and was the 
first national president of the Ameri- 


can Society for Metals in 1920. 
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OPEN TO MEN OF 

THE IRON & STEEL 
& ALLIED 

INDUSTRIES 


AN EASY TRIP FROM MOST LOCATIONS—GO SEE! 


THE IRON STEEL EXPOSITION 


VELAND PUBLIC AUDITORIUM SEPT. 25 


168 MILES DETROIT 


192 MILES BUFFALO 


52 MILES WARREN 
6 


my 
45 YOun 


09 


* TELL-ALL EXHIBITS 


* IMPORTANT TECHNICAL SESSIONS 


More than 200 companies that supply Four full days of intensive technical 
materials, equipment and services to the sessions Offer a liberal education in 
Steel Producing Industry will reveal their “What's New” in steel plant operation, 
latest advances in eye-catching, methods, planning, maintenance and 


informative displays and demonstrations. 


many other pertinent subjects. 


IRON AND STEEL EXPOSITION 


[he Industry’s Most Specific Shot 
For additional information, write 
Association of Iron & Steel Engineers, 1010 Empire Bldg., Pittsburgh 22, Pa. 


SEPTEMBER 1956 
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7 NO REGISTRATION FEE 
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peared in increasing num- 
bers of specimens, In 
some, a rather large in- 


Digests 


Convention Papers 


150% Probability +—— 
for Vacuum 
Melted Heat 


Fatigue Life of Aircraft 
Quality Versus 
Vacuum Melted 4340 


Digest of “Relation of Inclu- 
sions to the Fatigue Properties 
of S.A.E. 4340 Steel”, by H. N. 
Cummings, F. B. Stulen and 
W. C. Schulte. @ Preprint No. 


clusion appeared in a nu- 


cleus at a measurable dis- 
tance below the surface of 
the specimens of relatively 
long life. 


50% Probability * 
for Aircraft 
Quality 4340 


Nuclei could be meas- 
ured and counted (but no 


-+ 


24, 1956. 


TH FATIGUE strength of many al- 

loy steels is related to the quan- 
tity of nonmetallic inclusions. In 
this paper the fatigue strengths of 
approximately 1000 smooth R. R. 
Moore specimens of a single com- 
mercial $.A.E. 4340 steel of aircraft 
quality and about 100 specimens of 
a single high-purity heat vacuum 
melted are compared. S-N curves 
were obtained for both smooth and 
notched specimens at nominal ulti- 
mate tensile strengths at three levels 
(140,000, 190,000 and 260,000 
psi.). From data and a microscopic 
examination of the surface of the 
specimens, the location of the frac- 
tures, the nature of the fractured 
surface and the inclusion content 
were related to the fatigue strength. 
At the lower stress level most of the 
failures originated at small inclu- 
sions open to the surface, Their size 
was measured and, since most of 
them were spheriodal, the “geo- 
metric mean diameter” of the ex- 
posed cross section was adopted as 
a size parameter, It was found by 
statistical analysis that there was a 
relation between the sizes of the in- 
clusions associated with failures and 
the life of the specimens. (For speci- 
mens where the fractures occurred 
at a considerable distance from the 
minimum cross section, the actual 
fatigue life was adjusted to what it 
probably would have been if the 
central inclusions had been at the 
minimum cross section. ) 

At higher stress level (190,000 
and 260,000 psi.), the relatively 
simple correlation between size of 
inclusions and fatigue life was al- 
tered, Multiple nuclei of fracture ap- 
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Alternating Stress, 1000 Psi. 


inclusions) in the vacuum 
melted steels tested on the 
190,000 psi. strength level, 
and the number of nuclei 
increased faster than in 
steel. The figure 
shows that the endurance limit (50% 
probability) for the two varieties 
is about the same at 140,000-psi. 
strength 


the commercial 


level, though the 


vacuum melted steel has twice the 


even 


number of fracture nuclei (8 versus 
4). The authors suggest that the 
vacuum melted steel may have sub- 
microscopic inclusions or stress rais- 
ers of a physical nature. 

The authors make the following 
“predictions” ; 

1. The first microcrack appearing 
on the surface of the specimen will 
always be associated with a large 
inclusion, regardless of the stress 
level, but the final fracture may not 
be associated with the first crack. 

2. The variance of the location of 
the first microcrack will be inde- 
pendent of the stress level. 

3. As is also true of fatigue at high 
stress levels, the static tensile frac- 
ture will be initiated at the location 
having the largest number of small 
inclusions in or about one plane. 

4. The number of cracks appear- 
ing on the surface of a “failed” fa- 
tigue specimen away from the frac- 
tured surface increases with the 
stress level. (This could account for 
the sagging of specimens under high 
stress. ) 

5. Material such as vacuum melted 
steel having numerous, extremely 
small, inclusions or discontinuities 
will have a flatter slope of the upper 
branch of the S-N curve when com- 
pared to that of a commercial heat. 

6. If all the very small inclusions 


10° 


Numbers of Cycles to Failure 


S-N curves of S.A.E. 4340, Air- 
craft Quality Vs. Vacuum Melted, 
Heat Treated to 190,000-Psi. Ten- 
sile and Tested as Rotating Beam 


and other microstress raisers could 
be eliminated from metal, its fatigue 
life under very high overstresses 
would be increased by a large 
amount. 

7. Similarly, if only the large in- 
clusions were eliminated (which oc- 
curs in steels vacuum melted from 
pure raw materials), the life for low 
fatigue overstress would be greatly 
increased even though fatigue life 
for high overstress would be im- 
proved little if at all. 

D. Canney 


Temperability of Steels 


Digest of “Temperability of 
Steels”, by L. D. Jaffe and Ed- 
ward Gordon. @ Preprint No. 
14, 1956. 


NEW METHOD of calculating the 

proper tempering temperature 
for a quenched steel to obtain a spe- 
cific hardness is described in this 
paper. It is a much simpler and more 
rapid system than others which have 
been used and is reported to be more 
accurate, 

Six charts are used in conjunction 
with a simple equation to make the 
necessary calculations. The first three 
charts are used to read off the con- 
tribution of alloying elements and 
grain size to “composition hardness”. 
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COVER-TYPE ANNEALER 


Faster and More Uniform 
Heating Rate 


Extra large volume of recirculat- 
ing atmosphere 


Highest Production per Unit 


Versatility 


Can be used for bright annealing, 
normalizing, nitriding, or sphe- 
roidizing coiled wire or strip— 
ferrous or nonferrous. 


High Efficiency 


No radiant tubes. 


Long Hood Life 


No flame impingement. 


Full particulars and 
recommendation 
for any job on request. 


Temperability . . . 


This figure is introduced into the 
simple equation to allow a first ap- 
proximation of the tempering tem- 
perature and the three succeeding 
charts are used to refine the first ap- 
proximation, 

The computations are based on 
statistical analysis of about 5000 
hardness measurements of samples 
from 85 heats of steel. The authors 
indicate that the empirical relation- 
ship developed should be used cau- 
tiously for steels whose compositions 
are much outside the range of alloys 
studied. Another limitation is the re- 
quirement that the structure of the 
steel before tempering should con- 
sist essentially of martensite. 

The standard deviation of this 
method, where applied to the experi- 
mental data, is 39° F., which is 
equivalent to Rockwell C-1.3. The 
results are slightly more accurate 
than can be obtained by the meth- 
ods developed by Crafts and Lamont 
or Grange and Baughman. The cal- 
culations are much simpler and less 
time-consuming. 

W. A. Reicu 


New Nodular lron Process 


Digest of “‘New Nodular Iron 
Process”, by Harry K. IThrig. 
@ Preprint No. 7, 1956 


ANY ATTEMPTS have been made 
to modify the graphitic strue- 
ture of cast irons, and mechanical 
properties are improved when the 
graphite is in spheroidal particles 
rather than in flakes. Cerium and a 
nickel-magnesium alloy have both 
been successful additives for produc- 
ing this “spheroidal” or “nodular” 
graphite. Sodium is also effective. 
The magnesium process is most wide- 
lv used today in the United States. 
Cerium or misch-metal additives are 
considerably more expensive. 
Magnesium is added to molten 
iron with difficulty because of its 
high vapor pressure and its explosive 
reaction with oxygen at molten iron 
temperatures. The use of dilute al- 
loys with nickel or copper reduces 
the hazard but is an added cost, and 
the diluting elements tend to concen- 
trate in the serap. 
This paper describes the use of 
chlorides (and the other halides) of 
sodium, magnesium, strontium, lith- 
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CONTINENTAL 
You OP HAT 
Pre: 
Over One-Third of a Century of Progress in 
CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
‘176 West Adams Street, Chicago 3, illinois 
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RECIPROCATING tuitdors of Reciprocauins 


Furnaces since 1921. Features 
HEARTH FURNACE porte 
Patent 2,671,654 


Visit AGF at the 
METAL SHOW 


_ BOOTH No. 2841 


lots on a continvous basis. 


Q Complete 
ss 3 tion heat treating departments to 
handle small as well as large production 


Carburizing, case hardening, Ni-Corb process of ammonia-gas carburizing, clean hardening, etc. 


of parts ranging from balls for ball point pens to heavy forgings con be accomplished with ease 
in the same model without any modification. 


Newly engineered fully automatic feeding device is now available to eliminate costly work 
handling in charging the furnace. 


Individualized treatment assures uniformity of product. Each piece is individually heated, subjected 
to the atmosphere and quenched. Disadvantages of batch heating and quenching are eliminated. 
Work can be observed throughout the processing cycle. 


Only the work enters and leaves the heating chamber. Baskets, trays, chains and 
other troublesome mechanisms are completely eliminated. 
Sizes in production capacities up to 600 pounds per hour. 
Representatives In principal cities. 
Send your Bulletin 850 which will help us produce a quality 


AMERICAN Gas FURNACE Co. product at lowest cost. 
NAME... TITLE 


COMPANY 


ADORESS............ 
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DEVELOPMENTS in APPLIED RADIATION EWERGY, its APPLICATIONS and the APPARATUS USED TO PRODUCE IT 


“SINGLE X-RAY EXPOSURE 


SUBSTANTIAL SAVINGS in time and money are being 
gained with circumferential radiography a technique exploited by 
the unique features of the Van de Graaff supervoltage x-ray generator. 

Instead of requiring separate exposures for many segments of a 
circumferential weld, the Van de Graaff’s sideward-directed x-rays 
radiograph the entire seam in a single exposure, with excellent film 
density and sensitivity, Because of the very small focal spot, sharpness 
is retained even where short object diameters are involved. 

The wide x-ray coverage of the pan- 
oramic beam is used with equal benefit in 
simultaneous radiography of groups of 
castings arranged in a circle; only one 
exposure is required to inspect a number 
of objects. Production radiography in ap- 
plications previously considered impracti- 
cable results from Van de Graaff’s speed 
and versatility. 

For a complete analysis of the advantages of supervoltage radio- 
graphy with the Van de Graaff, including case histories from American 
industry, write for our 24-page Bulletin R. 


HiGu VoLtaGe ENGINEERING CORPORATION 
7 UNIVERSITY ROAD CAMBRIDGE 38, MASSACHUSETTS 


Nodular Iron . 


ium, rubidium, barium and cerium 
when combined with calcium silicide 
(30% calcium) as a reducing agent. 

The molten base iron (total carbon 
3.81% to 4.34%, silicon 0.63 to 0.68%, 
phosphorus 0.025 to 0.060%, sulphur 
0.023 to 0.039% and manganese 0.10 
to 0.15%) was poured into a ladle 
containing various mixtures of cal- 
cium silicide and the above-men- 
tioned halides. After completion of 
the reaction, the slag is skimmed and 
the iron cast into molds. 

The mechanical properties of the 
heat poured on magnesium chloride 
showed the best properties, with a 
yield point of 47,500 psi., tensile 
strength of 80,500 psi., and elonga- 
tion of 13%. The cast with sodium 
chloride also showed good tensile 
strength but elongation was 3%. 

Because these two were most suc- 
cessful in the experimental heats, a 
number of commercial heats were 
made using mixtures of sodium and 
magnesium chlorides and calcium 
silicide. Two typical heats are de- 
scribed which had the following ad- 
ditions: 0.4% sodium chloride, 0.8% 
magnesium chloride and 1.8% cal- 
cium silicide. These heats as well as 
other commercial heats were melted 
in a basic lined cupola — although 
other methods which produce low- 
sulphur irons may also be used. 

Chemical anlysis of these heats 
showed that the nodulizing action 
reduced the total carbon about 80 
points, and the sulphur to very low 
figures (0.01 or less). Manganese 
and phosphorus were unchanged at 
0.50 and 0.050 respectively. Silicon 
was more than doubled (to 2.90%) 
and a small amount of magnesium 
(0.025%) is retained. 

Mechanical properties after nodu- 
lizing are as follows: tensile strength 
79,500 and 84,400 psi., yield 60,000 
and 64,000 psi., elongation in 2 in. 
19.5 and 12.5% and Brinell hardness 
187 and 197, respectively. 

Microstructures of the above irons 
were a mixture of ferrite, pearlite 
and nodular or spheroidal graphite. 

Approximately 1400 tons of vari- 
ous castings were cast using the 
above campaign with so much suc- 
cess that a 54-in. basic-lined cupola 
with a melting rate of 10 tons per hr. 
has been put into service by Allis- 
Chalmers Mfg. Co. 

G. NELSON 
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E. B. Smiley, Metallurgist for Illinois Gear & Machine Co., looks 


alloy steel casting. This gear has been rough turned, rough cut 
over setup of large, heavy duty bevel gear made from molybdenum 


and heat treated to 269 to 302 Brinell before finish cutting. 


For Strength, Hardness and Machinability 
gear maker recommends Molybdenum Alloy Steels 


“All of our gears are made to customer specifications, and = Moly steels offer gear users any 


in many cases these include the use of molybdenum steels,” == "eae" strength and toughness pes 


mit the use of smaller weight-saving 


says Mr. Smiley, metallurgist for Illinois Gear & Machine Soars to 


power. Reduced weight and size of 


Co. “When our customers specify heat-treated gears of and other components 


add to the economy of moly steels. 


plain carbon steel,” Mr. Smiley continues, “we often rec- endurance an 


portant safety factor 


ommend that they change to 4140 alloy containing molyb- 


discussed in a new booklet “Moly 


denum to achieve high strength and hardenability with good Full 


assistance is also yours for the asking. 


. ene Write Climax Molybdenum Co. 
” 
machinability. Dept. 5, New York 36, N. Y. 


CLIMAX MOLYBDENUM 


* Weer resistence 
Mechinability 


| 17'S BerreR iF i CONTAINS MOLY ye 
a 
Tevg@hness 
castings 


Toughness of Malleable 
Fastest, at Low Temperature 


easiest way Digest of “Notch Ductility of 


Malleable Irons”, by G. 
Sandoz, N. C. Howells, H. F. 


to analyze Bishop and W. S. Pellini. @ Pre- 


print No. 6, 1956. 


METAL stupy is on malleable iron 


specimens containing sharp 
notches. The temperature at which 
SPECIMENS failure occurs without prior plastic 
deformation (“nil ductility transi- 
tion”) was determined by a drop- 
weight test. The notch is a cleavage 
All-new comfort- crack produced by laying down some 
first design as brittle weld material on the surface 
of the specimens. Explosion tests and 
exclusive performance Charpy V-notch tests were also made 
advantages Hees make all : to determine if the same correlations 
other metals microscopes. — in malleable irons as previously 
observed for other ferrous materials. 
obsolete! The effects of chemical composition, 
microstructure and section size were 
determined for experimental mal- 
leable irons, and the results com- 
pared with commercial malleable 
irons, nodular irons and other fer- 
rous materials, 
Phosphorus in the range 0.03 to 
0.20% increases the nil ductility tran- 


METALLURGICAL sition from —150 to 0° F. while sul- 


phur (0.024 to 0.200%) has little if 


MICROSCOPES any effect, especially below — 150° 


F. provided more manganese is pres- 
| 


ent than the amount needed to com- 
bine with the sulphur. An increase 


in section size increases the nil duc- 
NEW EASE! Your hand rests on table a 
tility transition in untreated irons 
for effortless precision focusing and mechanical , 
stage control. Binocular eyepieces inclined at 
comfortable viewing angle. You remain relaxed, 
fatigue-free throughout prolonged examinations. 


but inoculants which insure a nodu- 
lar type of graphite eliminate the size 
effect. Commercial ferritic irons of 
this kind have a nil ductility transi- 
NEW SPEED! Ball bearings and rollers quickly float the microscope into | tion at about —50° F. in section 
critical focus, without drift or binding. sizes up to 3 in. 


Pearlitic malleable irons appear to 
NEW ACCURACY! Pressure-loaded ball bearings assure lifelong centra- | citive to the type 
tion of Roto-sphere nosepiece, for identical repeat settings. Balcote anti- 4 


reflection coated objectives provide vivid, detailed images for depend- | j,. 4,ccces between 160 to 190 have 
able analyses. 


nil ductility transition between 10 
NEW VERSATILITY! Monocular tube, for photomicrography and measur- | and 70° F. Removing any decarbur- 
ing, readily interchangeable with binocular body. Choice of vertical or ized surface generally raises the 
transmitted illumination. Optional mechanical stage. transition temperature about 20° F. 

When the nil ductility transition 
temperature is correlated with curves 
showing the Charpy V-notch energy 


See the difference! Feel the difference! Prove transition, it appears that brittle 
for yourself how exclusive B&l advantages | fracture without prior plastic defor- 


BAUSCH & LOMB mation occurs. The explosion crack- 


; WRITE, WIRE or PHONE today for demon- | starter tests show that brittle frac- 
stration and Catalog D-1053. Bausch & Lomb he force 

es sane W. » oe Optical Co, 83509 Se. Paul St. Rochester 2, tures may be forced to occur at te m 
; New York. (Phone: LOcust 3000) peratures above the nil ductility 


transition only when severe deforma- 


FREE on-tHt-s08 DEMONSTRATION 


AMERICA'S ONLY COMPLETE OPTICAL SOURCE > > » 
FROM GLASS TO FINISHED PRODUCT tion occurs. At temperatures approx 
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Choose the new 


DISSTON 
Lancer Tooth 


FOR HIGH-SPEED 
CUTTING OF 
NON-FERROUS METALS 


bi LANCER TOOTH REGULAR TOOTH 


* Use this newly designed Disston hard edge Use this fine Disston hard edge flexible back 
blade with positive rake angle tooth. It per- band sow for all ferrous metals and the 
mits high-speed production cutting of non- thinner sections of non-ferrous metal, wood 
ferrous metal, wood and plastic—cuts brass and plastic. Its finer tooth spacing is particu- 


and aluminum solids and Plexiglas with larly adapted to sawing angle iron, steel 
equol ease. 


tubing, nickel plate and brass sheets. 


Contact your Disston distributor for these and other high quality Disston 
cutting tools. Get his expert advice on selecting the right tool for your 


application. 
Henry DISSTON DIVISION |. 
H. K. Porter Company, Inc. wisn 
9102 Tacony, Philadelphia 35, Pa. 
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ARTIN furnace shown is advanced in basic design, yet 
embodies many time-proven features that were important 
to the production requirements of our customer... 
a prominent producer of brass bar stock.* 
Electrically heated roller hearth type, it conveniently 
handles lengths of round bar stock ranging in diameter from 
“4 to 4”. Equipped with roof fans this MARTIN furnace 
maintains exceptional uniformity of temperature. This 
is another example of MARTIN'S ability to provide a 
modern furnace and still incorporate features unique 
to the requirements of the customer . . . without an 
appreciable increase in price or delay in delivery. 
Write us today for information on building a MARTIN 
advanced design furnace to meet your specific requirements. 


MARTIN 


ADVANCED DESIGNS IN 
ALL TYPES OF FURNACES 


"Name ond details 
upon request 


industrial furnace division 
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Malleable Iron 


imately 50° F. above the nil ductil- 
ity transition temperature, the prop- 
agation of brittle fracture becomes so 
difficult that the sample does not 
completely fracture. 

When compared with other fer- 
rous materials, it is observed that 
ferritic malleable irons have similar 
notch ductility values to low-silicon, 
low-phosphorus, ferritic nodular 
irons. Pearlitic malleable irons prop- 
erly inoculated compare favorably 
with average ferritic nodular irons 


rolled semikilled, and fully killed 


mild steel plate. 


G. SALVAGGIO 


Air Contamination 
of Titanium Alloys 


Digest of “A Study of the Air 
Contamination of Three Tita- 
nium Alloys”, by J. E. Reynolds, 
H. R. Ogden and R. I. Jaffee. 
© Preprint No. 11, 1956. 


HE UPPER temperature limits for 
forging and rolling titanium 
alloys have been restricted because 
of the inward diffusion of oxygen 
and nitrogen when billets are heated 
in air. The hot working range has 
usually been determined by trial and 
error and this study was designed to 
develop a more precise method of 
predicting safe temperature limits 
Cylindrical specimens were heated 
in a static air atmosphere of an 
electric muffle furnace for various 
periods of time up to 24 hr. at tem 
peratures up to 2100° F. To deter 
mine the uncontaminated base-hard 
ness levels control specimens were 
heated in argon at each temperature. 
Four microhardness traverses from 
the surface extending inward were 
made on each specimen to obtain a 
hardness penetration curve. 
Diffusion coefficients associated 
with the contamination process were 
calculated by applying the Van 
Ostrand-Dewey diffusion analysis to 
hardness penetration curves. Para- 
metric equations were derived which 
express the depth of contamination 
as a function of time, temperature 
and the activation energy associated 
with the contamination process. 
Nomographs summarizing the find- 
ings are presented for three alloys. 
G. A. 
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The Buyers Guide 
For Metals Engineers 


US [- Ll Ct TOOLS OF SCIENCE are protected by electroplated rhodium 
from effects due to formidable temperature extremes — as encountered 
A 


in application of nuclear developments to electronics, instrumentation, 
QUEOU ; .* YSTEM laboratory ¢ xploration, etc. Very hard (775-820 Vic ke rs) and resistant 


to wear, rhodium is highly resistant to corrosion in all —— res and 
" ” to corrosive agents inc luding boiling Aqua Regia. Used as shielding or 
Grade C-W-25 as surfacing, only a deposition of rhodium is needed to ward off such 
Non-flammable temperature-range effects as corrosion, disintegration, malfunctioning, 
’ shortened life, transmutation, Amount of protection can be precisely 
Non-toxic predetermined and accurately implemented because Technic method 
i 7 ‘lectroplati sitively controls amount of deposition. Technic, Inc. 
of electroplating positively ) , Inc., 
Aqueous Oily Fi ” furnishes rhodium electroplating solutions; designs and installs equip- 
Protects Ferrous Parts ment for electroplating rhodium with scientific control — Technic 
for long Periods engineers stand by until performance is assured. Send us your problems. 
Write for indispensable data sheet — “Electroplated Rhodium” — 
Indoor Storage describing physical and electrical properties, corrosion resistance, electro- 
Write for free sample and lati if ; TEC INC 19 Ss P 
cific s, etc. TECHNIC, INC., 39 § Street, Provi- 

Specity Grade ''C-W-2 plating specihc ations, etc now 

noel A dence, R. I. * Chicago Office — 7001 North Clark Street. 


ODUCTION SPECIALTIES, INC. 
755 BOYLSTON STREET 
BOSTON 16, MASS 


Advertisement Advertwement 


Advertisement 
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Precious Metal Processes 
FOR INDUSTRIAL APPLICATIONS 


Developed specifically for industrial application, Sel-Rex Pre- 
cious Metals offer many advantages over conventional proc- 
esses. One gram of Sel-Rex BRIGHT GOLD, for example, does 
the job of 2 grams of regular 24 K. gold, because the deposits 
are more dense and twice as hard. Gives mirror bright finish 
directly from the bath, regardless of thickness requirements — 
eliminates costly scratch brushing, buffing and burnishing. 


Sel-Rex BRIGHT RHODIUM meets the need of today's 
precise engineering applications with A. 8S. C. — Automatic 
Stress Compensation — a special technique which counteracts 
the high stress characteristics of conventional precious metal 
electroplates. Non dusting Sel-Rex Silver SOL-U-SALT is 
added directly to the plating bath, eliminating time consuming 


filtering or mixing — @ cost cutting advantage exclusive 
with Sel-Rex. 


Sel-Rex Precious Metals, inc 


Dept. PS, 22° Mein Street Belleville 6, 


LIST NO. 


108 ON INFO-COUPON PAGE 168 


METAL PROGRESS 


Metal Progress 
PR 
LIST NO. 121 ON INFO-COUPON PAGE. 168 a 
ul 
fa 
= | Connectors 
by AMPHEROL 
161 3 


CIRCO VAPOR DEGREASERS—large 
or small—automatic or manual oper- 
ation 

CIRCO METAL PARTS WASHERS— 
custom engineered to suit your pro- 
duction needs 


CIRCO-SONIC DEGREASERS "ew- 
est development—cleaning by ultra- 


EQUIPMENT COMPANY sonic vibration 


119 Central Avenue, Clark (Rahway), N. J. cCiRCO-SOLY [Trichlorethylene) and 


Offices and warehouses in principal cities PER-SOLV (Perchlorethylene) — high 
purity, fo “. w-cost solvents 


FREE! Write for 32-page CIRCO Degreasing Manual 
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FABRICATED MONEL 
PICKLING EQUIPMENT 
¢ Hairpin Hooks * Sheet Crates 
Steam Jets Chain 
* Mechanical Bar, Tube and Coil Picklers 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. YOUNGSTOWN, OHIO 
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MANHATTAN 


Abrasive Wheels — Cul-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centeriess Grinding 
Cutting and Surfacing concrete 

granite, and marble 

“Moldises” for rotary sanders 

Grinding and Finishing 
stainless steel welds 
Bearing Race Grindiug 
and Finishing 
Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 
—standard and reinforced wheels 


Grinding Carbide Tipped Tools 
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ULTRASONIC CLEANING 


SONOGEN’ 


Ultrasonic-Power Generators with hermetically- 
sealed barium-titanate Transducers — 40Kc /sec 


Transducer Radiating Areas of “% sq. ft to 10 
sq. ft for use in solvents and detergents 


Eliminates hand operations Reduces rejects 
in plating, finishing, assembly 


For washing, degreasing, removal of buffing 
compounds, radioactive contamination, soldering 
flux, plaster, carbon smut, etc 


Literature upon request. 
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UST- 


Aqueous SYSTEM 


Grade 


FERROUS 
METAL PROCESSING 


Eliminates . . . 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Degreasing 


Write for free sample end brochure 
Specify Grade 


PRODUCTION SPECIALTIES, INC. 


755 BOYLSTON STREET 
BOSTON 16 MASS 
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Metal Cleaning Equipment CUTS costs 
re Write to Abrasive Wheel : 
92 TOWNSEND ST. 
: 
. 
: 
. 
Typical Transducer Arrangements 
BRANSON in Ultrasonic 


A FULL LINE OF MIXERS 
For Your Quenching Operations 


Sturdy, dependable units for 

any size or shape, new or ex- 

isting quench tanks; for single 

or multiple installations ~ 
PORTABLE — easy to 


mount, and quickly oad- 
justable to best, uniform 


agitation. Sizes 1/4 to OFFERS 


7% HP. 
FIXEO—top-entering and 
side-entering units for the most advanced 


J Salt Bath Furnaces DEPEND ON 


FOR COMPLETE CATALOG WRITE TODAY BATCH to meet your 


specitications 


1104 Morris Street — Milldale, ee CONVEY ORIZED Du-Lite black oxide finishes for steel, 
N 36 N INF ( J 


N PA 168 stainless, copper, zinc or malleable iron 
provide a uniform, durable surface 
without altering the dimensions or physi- 


ALUMINUM cal characteristics of the metal. That's 
why they are often specified right on 
And since the Du-Lite process is simple, 
ith continuin flexible, and imposed at non-critical tem- 
ihe QUEN Z IN E STORY w 9 peratures, you can depend on the results 
w ricecd, more e availiable a 

graphite electrodes to meet your specifications— always. 
quenched in Beacon Du-Lite black oxide finishes also meet 
Quenching Oils with govt. specs. MIL-F-13924, superseding 

dded 

Sor Salata on See us at 57-0-2C Type Ill Class A for steel and 
this new additive and 


Class B for stainless (Type I Class B and 
— ee — Booth No. 1509 C phosphates), and MiL-P-1 2011, super- 
pounds write to... seding 51-70-1A para. 22.03 Class C 
National Metal Show for Copper and Copper Alloys. 
Whatever your metal cleaning or finish- 
ing problem, consult— 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 


ALDRIDGE 
INDUSTRIAL OILS, Inc. Phone: Diamond 1-2520 


MIDDLETOWN CONN 
3401 W. 140th Cleveland 11, Obie — 
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“Your Stanwood EAT TREATING 


ee 
Za Sales Engineer There is @ Stanwood Man near you for con- 
) sultation without obligation when you heve 


problems involving equipment for handling parts through 
heat treating, quenching, pickling, degreasing of similar processes. For @ gen- 
\ eration we have specialized in the design and construction of baskets, trays, fixtures, hangers, 
carburizing boxes, retorts and furnace parts. You cen profit by our experience, Let us put 
you in touch with your Stanwood Man. 


A 


——ae 4817 W. CORTLAND ST. CHICAGO 39, ILLINOIS 


«BASKETS FIXTURES TRAYS QUENCH TANKS WETORTS 
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for all 
industrial 
requirements 


BASKET 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


HEAT TREATING 
FURNACES 


‘ of any size and shape — rs 

any ductile metal Every Heat Treating 
Process 


MFG. CORP. CONTROLLED 
J 28 Pequot Road ATMOSPHERES 
Southport, Conn. * 
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CIRC-AIR DRAW 
FURNACES 
WIRETEX 

Pit Furna CIRC-AIR NICARB 
ASSEMBLY <o» 


Specially Engineered 


for 


cuts treating time 50% 


Your Particular Needs 
3 lowers labor costs 66% ° 
A well known customer* substituted WIRETEX Inconel TRay GAS OIL 
baskets and trames for cast iron pute and carriers for their bi s 
“ fr d dis ad to save hundreds 
eating a’ rials tha inte mane > ments to rixtures 
Hest of all . + bre duetio on yrocketed! resist acid 
WIRETEX engineered baskets can do the «ame for you-it'll pay ®brasion or heat, 
to investigate! ure 
tor 
i 1 Standa ge — 
Specialists in processing corriers since 1932 © 


5 Mason weave, 
*Actwal case history story, photos ond WIRETEX catalog, free for asking. Write today! 
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SWIFT CASE 560 
LIQUID CARBURIZER 


FOR ...A tougher, more dur- 


WHATEVER YOUR HEAT TREATING PROBLEM MAY BE 


trot. able case 

. there is a helpful Holden brochure that provides engineering 
data and assistance for you. Let us send the booklets that relate to she Fast, free washing 
your operations —without obligation, of course. Bulletin 200 covers ..» Maximum versatility 
Salt Baths; 201—Pot Furnaces; 203—Cleaning and Descaling; 
204 —Pressure Nitriding Process; 205 —Industrial Furnaces and Completely water soluble—free washing 
New Luminous Wall Firing; 206 —Austempering ond Mortempering. even after oil quenching—higher hard 

ness with maximum toughness and surpris 


HOLDEN METALLURGICAL PRODUCTS GIVE 
YOU MORE FOR YOUR MONEY... REQUIRE 
LESS SUPERVISION... HAVE PROVEN PER. | | technica! date sheets 
FORMANCE AND PROVEN GUARANTEES... 


THE A. F. HOLDEN COMPANY | 


MANUFACTURING PLANTS: 


nq production economy! 


| INDUSTRIAL CHEMICAL CO. 


(BRoodway 3-405) (LUdlow 1.9153) (State 7-5885) 
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~CIRC-AIR 
\ 
industrial Furnaces 


ww) Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


Simple to operate . . . gives an instant, depend- 
able measure of hardness. Operates on principle 
of forcing a spring-loaded indenter into the sur- 
face with the amount of penetration registering 
on a dial indicator. Can be used in any position 

. tamperproof compact... rugged, yet 
weighs only 12 oz. Thousands used by industry. 
Write today for complete details, 


Barber-Colman Company 
Dept. G, 1218 Rock St., Rockford, Illinois 
LIST NC 56 ON PAGE 168 


Applies 1 to 10,000 gram 
Write for Bulletin 
Kent Cliff Laboratories Div. 
The Torsion Balance Company 
CLIFTON NEW JERSEY 
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More than two thousend satisfied users 
WILL TESTIFY YoU 


SAVE 3 WAYS 
WITH A LUCIFER FURNACE 


1—Save on First Cost 
CHECK THESE PRICES 
Furnace Size 2000 
6x 6x12" $ 500.00 
ox 750.00 
1000 00 
18x 18x36" 1500 00 
Complete with automatic 
electronic controls. 


2—Save on Man Hours 


Less operator attention needed—Lucifer controls 
are EXACT. They reach SPECIFIED heat rapidly 
and retain SPECIFIED temperature without varia- 
tion. No special experience required when you use 
a Lucifer Furnace 


3—Save on Maintenance 
Finest refractory materials are built inte Lucifer 
Furnaces for better, more efficient heat retention 
Elements are guaranteed, tong tived, trouble free 
— FOR FREE LITERATURE, specifications 
ped ne list of Lucifer Furnaces in wide range 
izes——top loading and side loading 
Seen advice without obligat 
wire or phone toda 
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dyna 


FIRING 
CHAMBER 
(HWD) 


PRICE 
(400° to 
2300") 


$110.00 
$225 00 
$528 00 
$603.25 
$872.75 


MODEL 
NO 


14° 
| $887 50 
18° «18 $1312 50 
Automatic Controls Available on oll Models 


pois 
i24 


Lh & 


OVER 40 STANDARD MODELS * WRITE FOR LITERATURE 


| FURNACES 


MODEL P2472-1 


Infinite zone tem @ Patented element 
perature control hoiders 
Zone temperature in- @ infinite 
dication by Pyrometer time temperature 
Selector Switch curves obtainable 
Automatic hold and @ Rugged construction 
cut-off instrument Highest quality insu 
available lation used 


voriety of 


INDUSTRIAL DIVISION 
MANUFACTURING CO, 


CHESTER 77, PA. 


SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 

Electronic Equipment for non-destruc- 
tive producti tion of steel bors, 
wire rod, ond tubing for mechanical 
faults, variati in iti and 
physical properties. Average inspection 
speed 120 ft. per minute. 

Over 80 installations in steel mills 
ond fabricating plants. 


MAGNETIC ANALYSIS 
SPECIAL EQUIPMENT 


Electronic Equipment for non-destruc- 
tive production inspection of both non- 
magnetic stainless and high temperature 
steel bars and tubing—seomiless or 
welded —as well as non-ferrous bars and 
tubing. Mechanical faults, verietions in 
composition and physical properties are 
detected simultaneously. Average 
inspection speed 200 ft. per minute. 

Over 30 installations in mills and 
fabricating plants. 


MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and ports for variation in 
composition, structure and thickness of 
sheet and plating. 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equipment for rapid and 
efficient demagnetizing of steel bars 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation 


MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 


inexpensive pocket meters for indi- 
tating residual mognetiom in ferrous 
materials and ports. 
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For Details Write: 

MAGNETIC ANALYSIS CORP. 

42-44 Twellth $1., Leng islend City 1, W. Y. 
“THE TEST TELLS” 


‘PROBLEMS 
| 
KENTRON 
‘ 
VICKERS 
i ge 
PA. 
0411 
US’ NO. 
| 
(300° to 
$90.00 { 
| 
\ | 
| 
of 
— 
, 
MODEL P-79 
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Get these important 


FIELD REPORTS 


on Metalworking Lubrication with 


MOLYKOTE® LUBRICANTS 


...a@ “MUST” in every metalwork- 
ing shop and design department 


. « » hundreds of case histories from 
customer files . . . prepared especial- 
ly for the metalworking industry . . . 
-send for them today. 


Coated, Straightened 


© Cut © Coiled and Spooled 


Automatic Welding... 


All Analyses 


Phone: MOntrose 2-6100 


Avenve 
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HOW OFTEN SHOULD TESTING 
EQUIPMENT BE CALIBRATED? 


... frequently, to maintain true dependa- 
bility. To achieve the ultimate in reliability, 
many manufacturers insist on periodic check- 
ing with Morehouse Proving Rings. 


These precision instruments are sensitive to 
within .00001 inch... keep your equipment 
at “razor edge” accuracy. Their calibrating 
range is from 50 to 300,000 Ibs. Certified 
by the National Bureau of Standards. Write 
for new, illustrated brochure. 


Also investigate Morehouse Ring | MOREHOUSE MACHINE COMPANY 


Dynamometers, Weighing and “World Leader in Precision Calibration” 
Calibrating Systems. 233 West Market Street * York, Pennsylvania 


in providing the correct— 
Stainless and Heat Resistant Arc Welding Electrodes 


MA URATH, — 


—place a trusted guarantee back of your welding operations. 
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GET A BID FROM 
A CABLE SPLICED 


IN 10 seconps! HOOVER 


= ’ SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


Call Mr. Electrode... His years of experience and leadership 


| 


= 
= 

= 
= 

wa 
= 
© 
= 
=< 

<= 
= 

c 

So 
= 

<= 
pas 


ERICO PRODUCTS, INC. 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


Complete Arc Welding Accessories (y 

2070 E. Gist Place, Cleveland 3, Ohio “ 
Write for Caddy Catalog 
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HARDNESS TESTING 
SHORE SCLEROSCOPE ey IN SAVE 

<2 akes these R 
Products 


1907 vickers | TROUBLE 


Available in Model C-2 TESTS 

(illustrated), or Model ove 

D dial indicating with of the indentations. 

equivalent Brinell & \ 
Metal. % ligl stiff Use Gries REFLEX 

Saves metal. \ Machines with Cari 

freehand or mounted on 


= \ INVESTIGATE 
OVER 40,000 Write for Bulletin Ne. A-14 


IN USE : 
GRIES INDUSTRIES. INC. 


SHORE INSTRUMENT & MFG. CO., INC. sa Testing Machines Division 
90-35M Van Wyck Exp., Jamcica 35, N.Y. NEW ROCHELLE 3:N Y 


bench clamp. 
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Accurate tensile specimens machined 

from .002”-.125” ferrous & non fer- eee 

rous sheet in less than three minutes! i : COMPACT 
DIRECT 


For Metals on Metals 
Non-Conductors on Metals 


RIGID-tex Metal can Metols on Non-Conductors 


make your product better “ You can heave 100 nepection of production 
too! of nearly any possible costing ony 
gives fast, accurate, direct of such 
bination» « er on bras opper on fine, met 
See Sweet's Design Pile 1a/Ri living on plastics, paint on metal without the 
or write for information lune hemicals 
WRITE FOR FULL INFORMATION 


DA UNIT PROCESS 


TENSILMARK for rapid and accurate scribing 
of gauge marks on specimens. 


SIEBURG INDUSTRIES 


HORSE PLAIN ROAD @ WEW BRITAIN, CONN. 


Rep wsentatives in 


ASSEMBLIES, INC. 


61 East Fourth Street @ New York 3, 
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New Bondable 
Teflon and Rulon’ 
in tape, film, other forms 


Most people thought Teflon and Rulon could never be strongly 
bonded or cemented to other materials. No solvents affect them — 
no common chemicals attack them they are extremely slippery 
and non-adhesive. 


Reduce your assembly problems and costs. 
shapes continuously formed, with high But Dixon is now supplying Bondable Teflon and Rulon and in thin 

Spee Sane, for Catalog No. 1083. strips and film that may greatly reduce your costs. 

Write for 8 page bulletin 


*Dupont’s tetrafluoroethylene resin 


— DIXON Corporation 


3761 OAKWOOD AVE. + YOUNGSTOWN, B R Ss T re) L 2 R H re) D | Ss A N D 
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WRITE, WIRE or PHONE 


Star Stainless 
screws have 
clean—bright—ehiny neads 


> fume 647 Union Bivd., Paterson 2, N. J 
(ham «Telephone: Little Falls 4.2300 
me Direct NEW YORK ‘phone W! 7-904) 
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WHITELIGHT 


your comprehensive independent 
mill source of magnesium alloy 
Tubes © Rods © Shapes * Bars 
Hollow Extrusions © Plate © Sheet 
Pipe Wire Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 
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A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock. 
Only finish oper- 
ations required 
are reaming small 
dia. of counter- 
bored hole and 
drilling and tap- 
ping for set screw. 


ENGINEERED 
PRECISION CAST! 


CASTING 
Special Feature 
— Nickel content 
held to 35% min- 

imum — 36% 
maximum 


nc CO. 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohio 


Please send further information, as checked at the right, on the advertisements in the 


Bulletin Board with numbers | have listed below— 


| 

| 

| 

| 

| 

| 

| Send Catalog 

| or Engineer- 

| ing Data 

(Bulletin Board Item Number) [ ] 

CJ 

| LJ 

| Your Name 

Company 

| ‘Street 

City Zene 


(Please check) 


Title 


Nearest 
Source of 
Supply 


The 1955 Supplement to 
the Metals Handbook 


@ 200 Large Pages 
@ 214 Tables 
@ 256 Charts 
@ 411 Mustrations 


Order now a copy of the clothbound 
1955 Supplement to increase the use- 
fulness rf your ASM Metals Hand- 
book. The Supplement gives an au- 
thoritative survey of facts on these 
subjects: 


Sheet Steel 

Press Forming Dies 

Gray Cast Iron 

Stainless Steel 

Aluminum Alloy Castings 
Closed-Die Forgings 

Helical Steel Springs 

Surface Finish 

Residual Stresses 
Electroplated Coatings 
Induction Hardening 

Flame Hardening 

Gas Carburizing 

Control of Surface Carbon 
Heat Treating of Tool Steel 
Manual Arc Welding 

Metal Cleaning Costs 

Creep and Creep-Rupture Tests 
Radiography of Metals 
Macro-Etching of Iron & Steel 


Each article gives a comprehensive 
coverage of its subject, with informa- 
tion limited to essential facts. This 
authoritative survey was prepared by 
19 ASM technical committees com- 
— 179 outstanding engineers. For 
complete details of contents, see 
August 15, 1955, issue of Metal Prog- 
ress, which contains the articles being 
offered in this clothbound edition. 
Price is $4.00 to ASM members, 
$6.00 to nonmembers. 


American Society for Metals 
Room 790, 7325 Euclid Ave. 
Cleveland 3, Ohio 


Please rush me the 1955 Supplement to the Metals 
Handbook 


State 
Bit my company 


Zone 
Check enciosed Bill me 
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Los Alamos Scientific Laboratory is located in a 
delightful small city, high in the pine forests 
of northern New Mexico. It is a city of 


and Career Opportunities in 
Engineering 

The Laboratory has immediate openings for: 

MECHANICAL ENGINEERS 

Challenging problems in the design of weapon 

components, their fabrication and testing; 

design, control, and testing of reactors; support 

of programs in nuclear physics research 


including an intriguing variety of work in 
controls, machine design, gaging. 


CHEMICAL ENGINEERS 


Development and research in formulation and 
fabrication of new materials; design and 
preliminary manufacture of weapon components 
for systems testing; studies in fluid flow and 
heat transfer, particularly in systems at high 
temperatures and pressures, recovery and 
purification of radioactive materials by 

remote control processes. 


ELECTRICAL AND ELECTRONICS 
ENGINEERS 

Creative development of instrumentation for 
recording the history of events which occur in 
times as short as milli- microseconds; a wide 
variety of instrumentation including scintillation 
counters, fast pulse amplifiers, fast oscilloscopes. 


CHEMISTRY AND METALLURGY 


Work in these fields includes high temperature 
thermodynamics, properties of rare metals, 
development of high temperature fuels and 
structural materials for nuclear reactors, 
radiochemistry, radiation chemistry, uranium 
and plutonium metallurgy and chemistry, 
complex ion chemistry, microanalysis, 
isotopic analysis. 


If you feel you are an above-average candidate, 
if you want to join the scientists at Los Alamos 
working at the very frontiers of their field, write: 


Director of Scientific Personnel 
Division 1217 


Los Alamos Scent Labortoyt scientific laboratory 


operated by the University of California OF THE UNIVERSITY OF CALIFORNIA 
for the U. 8. Atomic Energy Commission. LOS ALAMOS, NEW MEXICO 


SEPTEMBER 1956 
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for one customer... 


size and ultra-sonic tes 


: 
4 
- 
i 
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Stainless Steels Exclusively 
THORNDALE 


all fro 
if 
; 
ARLS INC. 
. 


SPENCER 


Outstanding Features 


True three-dimensional erected image + Top quality optics...low 
reflection coated + Reversible and inclined body - Long working 
distance + Large field of view - Wide range of magnifications - 
Broad selection of models « Dove-gray EPOXY finish - Advanced 
styling and design» LOW PRICE. 

MAGNI-CHANGER 


WORLD'S MOST MODERN, VERSATILE, AND COMPLETE LINE OF STEREOSCOPIC MICROSCOPES 


Dept 1-110 


Gentlemen 


NEW 


BROCHURE Rush new CYCLOPTIC brochure, 


YOUR COPY 


Cuy 


INSTRUMENT DIVISION BUFFALO 15. 


JUST OFF THE 
() tical PRESS Neme 


Transformation 
on Continuous Cooling 


Digest of “On the Cooling 
Transformations in Some 0.40% 
Carbon Constructional Alloy 
Steels”, by D. J. Blickwede and 
R. C. Hess. @ Preprint No. 17, 


N STEEL PRACTICE, most hardening 

is done by quenching as rapidly 
as possible from the austenitizing 
temperature. Isothermal treatments 
— so-called — quench only part way 
down to room temperature, and a 
vast amount of work has been done 
on the microstructure and properties 
of steels so treated. However, few 
have followed the lead set in 1944 
by Liedholm and Blickwede in study- 
ing the transformation of aircraft 
and propeller steels during continu- 
ous cooling at rates possible in vari- 
ous commercial quenching solutions 
and dies — which as remarked above, 
is the ordinary method of heat treat- 
ment. To construct such a cooling 
transformation diagram (or C.T. dia- 
gram), a series of bars may be end- 
quenched for various periods of time 
and then quenched in brine, which 
“freezes in” the structures existing 
along the bar at the time of quench. 
Metallographic and hardness surveys 
then give the data from which C.T. 
diagrams are constructed. 

In this paper C.T. diagrams were 
determined on A.LS.1. 4340, 9840, 
86 B 40, 4140 and 5140. Exc ept for 
the 4140 (which was a 4-in. round), 
all steels were 1% to 1%-in rounds. 
Liedholm’s method was expanded 
to include the measurement of trans- 
formation by lineal analysis and de- 
termination of M, temperatures. The 
diagrams therefore show the amounts 
of transformation at any time — in- 
formation not usually contained in 
previously published diagrams. 

The following pertinent observa 
tions can be made: 

1. If the criterion is the beginning 
of transformation, hardenability is 
controlled by the bainite reaction. 
However, if the criterion is 99% 
transformation (99% martensite), the 
bainite reaction controls hardenabil- 
ity of 4340 and 9840 whereas pro- 
euctectoid ferrite controls harden- 
ability of 86 B 40, 4140 and 5140. 

2. If the criterion is 50% transfor- 
mation, the formation of bainite and 
pro-euctectoid ferrite controls har- 
denability of 86 B 40 and 4140, but 
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The quality of the cold head- 
ing wire you use is the beginning 
of higher cold heading profits 

That's why so many users 
specify J&L Cold Heading Wire 
to help them get the highest 
quality finished parts at increased 
production rates, and lowest 
manulacturing costs. 

J&L Cold Heading Wire will 
meet your exact requirements for: 


Precise Chemical Grade and 
Physical Characteristics 

Surface Qualities 

Finish 

Uniformity 


The result—when you specify 
J&L, you assure the best head- 
ing performance. Investigate the 
profit-making possibilities of 
J&L Cold Heading Wire today. 
It’s tops in quality—-competitive 
in price. 


Jones & Laughlin 
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checked within 15 to 35° F. of cal- 
culated values (except on the 4140 
specimen which had not been com- 


Continuous Cooling 


the pearlite reaction combines with pletely austenitized). Hardness val- 
them for 5140. _ ues at the %-in. position on the 4340 
3. The portion of the end- steel decreased as much as three 
quenched bar which was below the points on the Rockwell C scale be- 
M, temperature before the final cause of the simultaneous formation 
quench in brine contains a tempered, and tempering of martensite. 
dark-etching martensite whereas the 4. The M, temperatures of all five 
portion which was above M, con- steels examined were lowered by 
tains untempered, light-etching mar- slow cooling. The magnitude of this 
tensite. This led to a method for effect was not related to prior bainite 


determining M,, and the values formation. With 4340 and 9840 it 


Cr YK SS 
{ 
If you use 
THIS MANUAL IS 


MEANT FOR you! 


That's the subject covered in detail by this new basic guide to 
more accurate temperature measurement. It gives complete 
specifications on these exclusive Hoskins alloys . . . clearly 
states the Accuracy Guarantee applicable to both thermocouple 
and lead wire grade moterial. It lists temperature-millivolt 
equivalents for Chromel vs Alumel .. . explains standardization procedures, 
and tells how best to test “unknown” wires. What's more, it contains much 
useful application data to help you make more and better use of Chromel- 
Alumel thermocouples. Yes, if you're interested in accurately controlling 
temperatures, this manual is meant for you. Send for it today! 


Chromel-Alumel thermocouple alloys are produced exclusively by 


HOSKINS MANUFACTURING COMPANY 
4445 Lawton Avenue © Detroit 8, Michigan @ TYler 5-2865 


seemed to depend only on the cool- 
ing rate. With 4140 and 5140 it ap- 
peared to result from carbon enrich- 
ment of untransformed austenite 
during the preceding formation of 
pro-eutectoid ferrite. The presence 
of retained austenite in slow-cooled 
4140 was confirmed when the hard- 
ness increased three to five points on 
the Rockwell C scale after refriger- 
ating to —321° F. Because less pro- 
eutectoid ferrite was formed, less car- 
bon was available to enrich the aus- 
tenite in 5140, and it did not harden 
when refrigerated. 

5. In all the steels examined an 
acicular type of ferrite termed para- 
ferrite formed prior to bainite at 
cooling rates less than critical. This 
was readily observed in 4340 and 
9840, but it was obscured by over- 
lapping pro-eutectoid ferrite in 
86 B 40, 5140 and 4140. 


G. NELSON 


Sigma in 
Cr-Co-Mo Alloys 


Digest of “Effect of Sigma 
Phase on Cobalt-Chromium- 
Molybdenum Base Alloys”, by 
Ronald Silverman, William 
Arbiter and Frank Hodi. @ Pre- 
print No. 31, 1956. 


HE BRITTLE intermetallic sigma 
phase which occurs in various al- 
loy systems is a constant challenge 
to metallurgists. Here it was studied 
in the “Vitallium” or “Stellite 21” 
family to see if increasing amounts 
would stiffen this alloy system at 
1800° F. and to determine associated 
properties at that temperature. 
From the basic alloy with 28% Cr, 
67% Co, and 6% Mo, which is substan- 
tially sigma-free, five alloys ranging 
up to 43% Cr, 42% Co and 15% Mo 
were made, attaining about 15, 28, 
39, 63, and 76% of the sigma phase. 
(Incidental elements were about 
0.40% C, from 0.31 to 0.70% N, and 
about 2% each of nickel and iron. ) 
Density decreased from 8.30 g. 
per ce. with 15% sigma to 8.17 with 
76% sigma, while resistivity increased 
slightly (101 to 107 microhm-em.). 
Hardness increased from about Rock- 
well A-60 to A-82, while impact re- 
sistance fell sharply. These trends 
were not much influenced by thermal 
history. 
Five heat treatments were im- 
posed: (a) as cast, (b) solution 
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Muskegon, Mich. 


Chicago, III. New York, N. Y. 


Los Angeles (Duarte) Palo Alto, Cal. 


Pittsburgh, Pa. 
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One of these instruments 
will solve it! 


Nearly every business has an analysis 
problem — either in research, production 
control or a combination of the two. Now, 
whether your budget is large or small, 
whether your requirements are critical or 
routine, JAco has an instrument tailored 
to your needs. 


JAco Ebert Convertible Spectrograph 


... for analysis of a wide variety of materials 
in the most exacting research or production 
control work. This instrument is the finest 
produced by the world’s leading manufac- 
turer of large grating spectrographs. Un- 
matched for power, versatility and flexibility. 
JAco Spec-Lab 


. . . for production control and routine re- 
search. The low-cost Spec-Lab brings to all 
the advantages of spectrochemical analysis 
long enjoyed by the few. Includes precision 
spectrograph, source, microphotometer, pho- 
toprocessor, calculating board and other 
needed accessories in an easy to use form. 


JAco Atomcounter 
Direct Reading Spectrometer 
. . . for production control or routine anal- 
ysis. The ideal high sensitivity instrument for 
applications requiring fast, accurate results. 
Employs modern electronic system similar 
to those found in computers and scalers. 


JAco-Hilger Direct Reader 


. . . for production control. A sturdy 11- 
clement direct reader that is low in cost yet 
has speed and accuracy equal to the most 
expensive. Simple and easy to operate. Fea- 
tures a temperature compensator and anal- 
ysis by read-out meter or optional recorder. 
Installed, calibrated and serviced by nation- 
wide JAco branch offices. 


JAco Covers the Spectrum 


LOOK TO JAco FOR THE BEST 


JARRELL-ASH COMPANY 


22 Farwell Street, Newtonville, Mossochusetts 


production control 
analysis problem? 
e 
Branch Offices: id 
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Phoson solves % ‘‘hidden joint’ 


assembly brazing problems! 


Everyday ... this leading *manufacturer PHOSON brazes over 5400 hard 
to see and reach copper joints. Even though hidden deep down in air condi- 
tioning unit assemblies, “leaker” rejections are less than V2 of 1%! 


High capillary attraction at low temperature, without flux, make United's 
Phoson 6 perfect for such tough “in close” brazing jobs. 


Copper U-Bend Coil connections, too, are brazed best with Phoson 6 brazing 
rings making high-volume automation easy, effective and profitable. 


For all types of hand fed or automatic copper brazing, Phoson 6 has every 
desirable characteristic you want . . . high capillary attraction, lowest possi- 
ble brazing temperature, greatest resistance to vibration and lowest possible 
cost, 


"Name on request 


Contact your United Welding Supply Distributor or write. . . 


= NITED WIRE 
CORPORATION 


PROVIDENCE 7, RHODE ISLAND 


COPPER, BRASS, ALUMINUM WIRE AND TUBING * BRAZING ALLOYS 


176 


Sigma Phase . . . 


treated at 1250°C. (2280°F.) for 
0.5 hr., (c) 1250° C. for 24 hr., (d) 
aging at 730°C. (1345° F.) for 50 
hr. after treatment (b), and (e) ag- 
ing 50 hr. at 730°C. without pre- 
vious solution treatments. All heat 
treatments ended with air cooling. 
The 76% sigma alloy was softened by 
solution treatment, but hardening oc- 
curred with 63% sigma. The 39% 
sigma alloy was erratic; alloys with 
28 and 15% sigma were softened by 
the high-temperature treatments and 
hardened by the low-temperature. 

Energy absorbed in the N.A.C.A. 
drop impact test ranged from 33 in- 
lb. down to 0.5. Aging treatments 
caused precipitates along crystallo- 
graphic planes and markedly de- 
creased impact resistance. 

Many interesting microstructures 
appeared. Besides the basic alpha 
solid solution and sigma, the M..Cg, 
Cr;C,, CrN, and beta phases were 
probably present. Lamellar, massive, 
acicular, and grain-boundary habits 
were noted. The lamellae were sus- 
pected of being a ternery or binary 
eutectoid (Cro,Cg + Co-rich solid 
solution); they are most prevalent 
in the high-sigma alloys and were 
substantially eliminated by solution 
heat treatment. Oriented precipita- 
tion patterns followed the aging dur- 
ing treatment (d); they are grid- 
like and appear to be related to 
sigma content. 

Stress-rupture tests at 1800° F. 
and 10,000 psi. appeared to give 
quite significant data. The maxima 
were 28 hr. (25% reduction of area) 
for 15% sigma, as cast; and 34 hr. 
(10.3% reduction of area) for 28% 
sigma after aging treatment (c). 
With 39% sigma or more the longest 
life was 7 hr. Ductility was de- 
creased by aging, but creep resist- 
ance was not enhanced. Since the 
Vitallium or Stellite 21 (sigma-free ) 
has an expectancy of about 50 hr., 
sigma seems detrimental to the use- 
ful high-temperature strength as well 
as to toughness. (The authors had 
trouble confirming this figure from 
one commercial heat. However, the 
specimens were bagly twisted in 
testing and the discrepancy was as- 
signed to either faulty material or 
faulty equipment. ) 

Therefore better hot strength can- 
not be secured in this system through 
sigma formation. 


H. S. Avery 
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for dependable deliveries 


of cold rolled specialty steels 


—call CRUCIBLE 


Crucible is geared to give you reliable, on-time 
deliveries of a wide variety of cold rolled specialty 
steels — carbon spring, alloy strip . . . coils or cut Crucible Steel Company of America 
lengths ... in the size, finish and temper you jet ar ag Mellon Squere, 
specify. 

And you're sure of quality from Crucible — fine er 32-page beoklet on cold 
finish .. . better edges . . . improved flatness. 

So, for prompt deliveries, timed to meet your Nome Title 
production schedules—call Crucible. And, for 
handy reference — mail the coupon for your free 
copy of Crucible’s 32-page fact-filled book on cold Address 
rolled specialty steels. Crucible Steel Company 
of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


Company 


City 


C C | LE| first name in special purpose steels 


Crucible Steel Company of America 
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Metal cleaning can 
be Automated, too! 


Don’t pyramid your production 

costs by using hand-operated metal 
cleaning methods. Detrex cleaning 
equipment can be built right into your 
automated line, thus eliminating slow 
and costly manual labor. In fact, Detrex 
has been building automated 
degreasers and weshers for years. 


Keep your metal cleaning processes in 
step with the rest of your production. 
Rely on Detrex quality and experience 
to maintain the pace. Mail the 

coupon for complete information on 
Detrex equipment or check your 
Sweet's Plant Engineering File. 


C) | am interested in automating my degreasing washing operation. 


(C) Please send literdture on standard Detrex equipment. 


NAME 


COMPANY 


ADDRESS 


_LONE STATE 


Dept. MP 
CHEMICAL INDUSTRIES, INC. 
BOX 501, DETROIT 32, MICHIGAN 
DEGREASERS DEGREASING SOLVENTS WASHERS ALKALI 
AND EMULSION CLEANERS . PHOSPHATE COATING PROCESSES 
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Notch Toughness 
of Ingot Iron 


Digest of “The Effect of Sub- 
Boundaries and Carbide Distri- 
bution on the Notch Toughness 
of an Ingot Iron”, by J. C. 
Danko and R. D. Stout. @ Pre- 
print No. 5, 1956. 


HIS PAPER studies the effect of 

subboundaries and carbide distri- 
tribution on the notch toughness of a 
commerciah ingot iron. By changing 
the heat treatment, the ferrite grain 
size, the subgrain size and the car- 
bide distribution were varied prior to 
testing. Annealing temperatures 
ranged between 1650 and 2200° F. 
to vary the primary ferrite grain size; 
cooling rates (furnace, air, or water 
quenching) gave differences in sub- 
grain size. Carbide distribution was 
changed by solution treatment at 
1300° F., furnace cooling or quench- 
ing, and aging at 400° F. 

Annealed samples had a transition 
temperature about 100° F. higher 
than the quenched and aged ones — 
provided average grain size of the 
primary ferrite is the same. With a 
constant subgrain size in the ferrite, 
an increase in the size of the primary 
ferrite by one grain size number 
raises the Charpy V-notch transition 
temperature approximately 20° F. 

The 100° F. difference noted at 
the beginning of the last paragraph 
is a reflection of a different carbide 
distribution. In the annealed speci- 
mens, discontinuous carbide  net- 
works exist in the ferrite grain boun- 
daries and fine discrete carbide 
particles in the subboundaries. On 
the other hand, the solution-treated 
and aged material contained car- 


- bides throughout the matrix and sub- 


boundaries, the former in the form 
of platelets. Difference in the notch 
toughness after the two heat treat- 
ments is attributable to this carbide 
distribution and segregation at the 
subboundaries. 

Subgrain size is independent of 
austenitizing temperature, but de- 
creases with faster cooling rates. Aft- 
er solution treatment and aging, the 
pre-annealed ingot iron had a tran- 
sition temperature 80° F. lower than 
a prequenched sample of the same 
primary grain size. In samples furn- 
ace cooled after reheating to 1300° 
F., the difference was 30° F. 

Other facts discovered in this in- 
vestigation include the finding that 
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GLOBAR’ ‘eating Elements in 


this HEVI DUTY box furnace 
help CUT PRODUCTION COSTS 


@ Used tor heat treating high 
speed steels, this special fur 
nace will operate at temperatures 
up to 2500°F. GLOBAR® Silicon 
Carbide Heating Elements are 
located above and below a sealed 
muffle have a connected load 
of 14 KW. Designed and built 
by Hevi Duty Electric Company 
Milwaukee, Wisconsin, the “Hi 


Treet’ model shown here is 


mounted on acontrol base enclos- 
ing a tap changing transformer 
and a recording pyrometer. 


MODERN ELECTRIC FURNACES equipped with GLOBAR® 
non-metallic heating elements can slash costs of heat treating. GLOBAR 
elements permit simpler furnace design that reduces the cost of 

furnace construction. Their higher thermal efficiency cuts fuel costs, while 
the uniform high temperatures mean cleaner treated parts, with 

fewer rejects due to faulty heating. 


PEAKS IN PRODUCTION are handled without danger of costly 
breakdowns, because GLOBAR Heating Elements are designed for long, 
trouble-free service without maintenance. In addition, heating 


with GLOBAR elements is safe, clean and quiet. 


FIND OUT NOw how GLOBAR Heating Elements can 
save you time and money in heat treating — or any other industrial 


furnace operation. For immediate help on your problems, 3 YEARS EXPERIENCE Elements 


or fot free copy of Bulletin “H” write The Carborundum 
Company, Dept. MP 87-628, Niagara Falls, New York. AT YOUR SERVICE 


Heating 


y CARBORUNDUM 
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OIL HARDENING 


P“"CHECKS 
JET ENGINE 
*BLADES to + 


Shown is the Winslow Mfg. Company's Standard Guillotine 
Gauge on which most aircraft manufacturers and their suppliers 
check the accuracy of the airfoil on Jet Engine blades. Winslow 
uses Darwin & Milner flat ground stock for the templates which 
are pressed against the blades at several critical points. Winslow 
buys Darwin & Milner because of its superior finish, close dimen- 
sional tolerance and uniform hardness. If you require flat ground 
stock of this quality in any one of a 100! sizes—call on Darwin 
& Milner, or write for full information—NOW! 


*These tolerances are often exceeded when the accuracy of the gauges are 


finally passed by Winslow. 


Complete line of highest grade Tool Steels, including PRK-33, DARWIN No, 1, 
NEOR, MINEOR, OHT, "'MT6"' and various grades of Hot Work Specialty Steels. 
Furnished in Bar Stock, Billet and Sand Casting Drill Rod, Filet Ground Stock 
and Tool Bits. Bulletin on Request. 


DARWIN & MILNER Ine. 


highest grade tool steels 
2345 ST. CLAIR AVENUE * CLEVELAND 14, oul 


1610 W. FIRST AVENUE COLUMBUS, OHIO 


REPRESENTED BY 
TIV STEEL & WIRE CO, CHICAGO « DETROIT + ST. LOUIS + INDIANAPOLIS + TOLEDO + MILWAUKEE 
* MG. OPP COMPANY, NEW YORK CITY + PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES + 
CHARLES ©. WEBSTER, PLAINVILLE, CONNECTICUT CHARLES W. BRINGMAN, ORLANDO, FLORIDA 


Ingot Iron... . 


in the normalized condition (air 
cooled) the ferrite and subgrain size 
was coarser than after water quench- 
ing. After solution and aging, the 
prenormalized iron had a transition 
temperature 35° F. (17° C.) lower 
than the prequenched, and 45° F. 
(25° C.) higher than the pre- 
annealed iron. 

In the furnace cooled condition, 
the quenched iron embrittles at a 
lower temperature than the normal- 
ized iron. If a correction is made for 
the difference in ferrite grain size, 
the normalized iron should have a 
transition temperature falling be- 
tween that of the annealed and the 
quenched iron. Thus, the effect of 
subboundaries is to raise the transi- 
tion temperature appreciably in solu- 
tion treated and aged ingot iron but 
the effect is decreased in the furnace 
cooled condition. 

In summary, low impact transi- 
tion temperatures in ingot iron are 
favored by a fine ferrite grain size, 
coarse subgrain size, and by a redue- 
tion of grain boundary and sub- 
boundary carbides by the proper 
heat treatment. 

G. J. SaALvaccio 


Deformation in 
lron Crystals 


Digest of “Slip, Twinning and 
Fracture in Single Crystals of 
Iron”, by J. J. Cox, G. T. Horne, 
and R. F. Mehl. @ Preprint No. 
1, 1956. 


HIS PAPER gives data on the slip, 

twinning and fracture of single 
crystals of decarburized mild steel at 
temperatures from 390° to 320° 
F. The original material consisted 
of a silicon killed, hot rolled S.A.E. 
1008 steel, decarburized and then 
strain-annealed to large single crys- 
tals. Each crystal was properly ori- 
ented in a goniometer before strain- 
ing 4%. Laue photographs were 
taken before and after deformation. 
The orientation and optical measure- 
ment of slip traces were plotted on a 
standard (001) projection. 

To study slip in this range of tem- 
perature, the angle between the 
(101) and the maximum resolved 
shear stress plane containing the slip 
directions, and the angle between 
the (101) and the position of the 
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...at the National Metal Exposition... 
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lron Crystals ae the <111> was markedly affected 


by temperature; lower temperature 


increased the shearing strengths near 


integrated glide ellipse was meas {112} more than {110}, thus favor- 
ured. (The latter is that plane de- ing (110) slip regardless of distri- 
fined by the average slope of the bution of the applied stress. 
wavy slip lines observed on the cir- The authors conclude that the crit- 
i cumference of the crystal.) This in- ical shear stress law is a valid cri- 
: tegrated glide ellipse occupied var- terion for the initiation of slip, The 
a ious positions in the <111> zone, stress remains about constant from 
as deviations from the planes {110}, +32° to +392° F. but increases 
{112) and {123) being real. The rapidly as the metal is cooled from 
distribution of the glide ellipse along + 32° to —321° F. 


NEW IDEA 


Now Proven In Service 


HILL SHEAR 


2 Simplicity of Design. 
Clean, square cuts. 
Low maintenance. 


2 You'll be amazed at it’s performance. 
You'll be surprised at the price. 


2 Made in 3”, 44%”, 6%" sizes and larger. 
Choice of hand, semi-automatic or 
fully automatic feed. 


Full details and specifications are given in Bulletin MP-56. 


1209 WEST 6GSth STREET © © CLEVELAND 2, OHIO 


GRINDING & POLISHING MACHINES + HYDRAULIC SURFACE GRINDERS + ALSO MANUFACTURERS OF “ACME” FORGING + THREADING 
MACHINES © “CANTON” ALLIGATOR SHEARS © BILLET SHEARS » PORTABLE FLOOR CRANES “CLEVELAND” KNIVES SHEAR BLADES 


Twins were studied at 321° F. 
The critical resolved shear stress for 
twinning was calculated from the 
load at which an initial burst of 
twins appeared, accompanied by a 
loud report. A mean value of 14,100 
psi. was found for unstrained crys- 
tals, and 20,800 psi. for crystals pre- 
strained at 70° F. The higher values 
for the latter indicated that high- 
temperature slip may inhibit twin- 
ning at low temperatures. The ini- 
tial twin plane was always the one 
predicted by the critical shear stress 
theory, but the direction of strain in 
tension or compression must also be 
considered. Twinning always accom- 
panies the fracture process and oc- 
curs adjacent to the fracture sur- 
faces. 

Fractographic examination  indi- 
cated that brittle fracture is a com- 
bination of shear and parting, the 
proportion of shear being increased 
by increased angle between the 
{001} pole and tensile axis, and by 


orestraining. 
pre lining J. SALVAGGIO 


Tougher 
lron-Aluminum Alloys 


Digest of “The Mechanical 
Properties of Iron-Aluminum 
Alloys”, by W. Justusson, V. F. 
Zackay and E. R. Morgan. @ 
Preprint No. 36, 1956. 


RON-ALUMINUM alloys have unique 

electrical, magnetic and refrac- 
tory properties, but their commercial 
development has been retarded by 
their apparent room temperature 
brittleness. Melting and casting prac- 
tice, hot working, heat treatment and 
the effect of alloying elements were 
therefore examined . 

Alloys were made in an induction 
furnace under vacuum from electro- 
lytic iron. Heats were deoxidized 
with carbon, held 10 min. under a 
vacuum of one micron or less, and 
high-purity aluminum added. All the 
heats were cast into steel molds at 
2900° F. or less to maintain a fine 
grain size. After slow cooling and re- 
heating to 1800° F., they were hot 
rolled to %-in. rounds, often finishing 
below 1000° F. 

A series of ternary alloys contain- 
ing 0.5% titanium was also made. 
The titanium was to form a stable 
carbide with any excess carbon from 
the deoxidation reaction, and so 
eliminate any embrittling complex 
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Sorry We Can't Be With You... 


We should like to have been represented in the ASM Show at Cleveland with 
an exhibit of MARVEL Metal Cutting Hack Saws and Band Saws, and would 
have enjoyed the opportunity of meeting and talking with you. There is much 
we could have shown and told you that would interest, and perhaps, startle you. 


For one thing, we have planned an unusual demonstration which is sched- 
uled to coincide with the completion of the MARVEL plant expansion 
program sometime during the Fall. By that time, we will have doubled our 
manufacturing space to meet the increasing demand for MARVEL Saws. 


In our enlarged plant, we will demonstrate for the first time, a completely 
new, heavy duty, all-hydraulic, fully universal MARVEL Band Saw, designed 
especially for High Speed Steel Band Saw Blades. This new MARVEL Saw is 
heavier, more powerful and rugged than any band saw yet available. It em- 
bodies a great many new and exclusive design and operating features to make 
it the most advanced Band Saw for BOTH production and universal work. 


One or more of the new Band Saws will be set up, together with new, im- 
proved MARVEL Hack Saws to demonstrate comparative performance on a 
wide variety of work—including specific cutting-off jobs requested by custom- 
ers or prospective purchasers. Arrangements can be made to bring such people 


and their problem to our plant to observe and check the demonstration on 
their own work. 


What better way is there to prove to yourself the speed, accuracy, efficiency 
and economy of MARVEL Saws and to select the right type of saw (hack 
saw or band saw) to best fit your individual job requirements? 


ARMSTRONG-BLUM MFG. C0, seus. 


SEPTEMBER 1956 


“Sa 

183 


Engineers have taken 


KNITTING 


VIBRATION ABSORBING CUSHIONS ELECTRONIC SHIELDING “WL TERS & MIST ELIMINATOR: 


If you haven't started to investigate the design potential for 
knitted stainless steel and nickel alloy wire, now is the time 
to do it. Here are some interesting applications to whet your 
interest and imagination: 


1. VIBRATION & SHOCK ABSORBING CUSHIONS — used to pro- 
tect intricate, expensive electronic equipment in aircraft. 
Alloy wire is unaffected by high temperatures, low tem- 
peratures, moisture and other elements. 


2. ELECTRONIC SHIELDING — knitted alloy wire gaskets elimi- 
nate radio interference in electronic equipment. Nickel 
alloy wire has good conductivity, corrosion resistance and 
resiliency. 

3. FILTERS & MIST ELIMINATORS — knitted wire pads remove 
entrained liquids from gas streams with exceptionally 
low pressure drop. Shaped cartridges widely used for 
oil and other liquid filters. 

Many other industrial applications take advantage of the out- 
standing properties of knitted alloy wire. Learn more about 
these interesting products...send today for Application 
Bulletin A-1. 


ALLOY METAL WIRE DIVISION 


H. K. PORTER COMPANY, INC. 
Prospect Park, Pennsylvania 


Fe-Al Alloys . . . 


carbides of the iron-aluminum-car- 
bon system. 

Prior to testing, the samples were 
given a recrystallization anneal of | 
hr. at 1400° F., followed either by 
furnace cooling or water quenching. 
The presence or absence of a super- 
lattice of the iron-aluminum system 
was then determined by electrical 
resistance measurements. 

Room-temperature tensile _ tests 
show an increase in yield and tensile 
strength with increasing aluminum 
in the binary alloys up to about 15 to 
16%, whereafter a rapid fall in 
strength is observed. The maximum 
in yield and tensile strengths occurs 
close to the stoichiometric composi- 
tion of the Fe,Al superlattice. A de- 
crease in ductility with aluminum 
content up to 10% was noted for 
samples either slowly cooled or 
quenched. At higher aluminum lev- 
els the furnace cooled alloys lost duc- 
tility more rapidly — probably be- 
cause of the superlattice remaining 
after this heat treatment. 

The ternary iron-aluminum-titan- 
ium alloys are somewhat different. 
When yield strength is plotted 
against aluminum content, the curve 
for the quenched alloys has a flat 
plateau rather than a sharp maxi- 
mum. Tensile strength sharply drops 
at about 14% aluminum in the 
quenched alloys and at about 12% in 
the furnace cooled ones. A consider- 
able difference is noted in ductility 
after the two heat treatments: The 
quenched alloys have high ductility 
up to 10% aluminum and a little 
higher aluminum makes them brittle. 
The furnace cooled alloys show a 
gradual decrease in elongation from 
a value of 40% for 8% aluminum to 
zero at 12% aluminum. 

In alloys containing 10% aluminum 
or more, ductility may be improved 
by quenching from above 950° F. - 
the critical ordering temperature for 
the Fe,Al superlattice. Better duc- 
tility also follows quenching in oil 
rather than water, which minimizes 
quenching stresses. 

It would appear, therefore, that 
the difficulties ordinarily encount- 
ered in processing iron-aluminum 
alloys can be lessened by controlling 
the interstitial elements oxygen and 
carbon, control of grain size, and 
heat treatment schedule. 

G. J. SaLvaccio 
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Brass rounds avail 
able from Vy" to 10" 
diameter 


Extruded, drawn, 
machine straightened 
from Ya" to 4" 


Squares up to 4%". Rec 
tangles extruded, drawn and 
Extruded to your exact 
requirements 
All Titan rod mill products are of highest 
—— brass. All sizes of finished Titan 
ies are ready for production and prompt 
delivery. 
Rounds, hexagons, octagons, rectangles, 
squares and special shapes can be deliv- 2 


ered in the following brass alloys: Free- 

Cutting Brass, Naval Brass, I Leaded Naval 

Brass, Manganese Bronze. Extruded 

Leaded Nickel-Silver and Free-Cuttin 

bross rivets, bolts, screws, a: Commercial Bronze in limited sizes an 

other fasteners available Tru Shaft shapes. 


in either 65-35 or 70-30 Send us your order 


copper-zinc alloys. 

If you want more details on Titan rod ; 
and wire mill products, send coupon 
below: 


Bronze boat shafting 
tough, strong, corrosion 
resistant Titan Naval Bross. 


Dept. F 

Titan Metal Manufacturing Co., Bellefonte, Pa. 

Gentlemen: 

(_} Please send 20-page brass mill products booklet — “For Your 
Metal Money's Worth.” 

() Please hove your representative coll. 


Nome Tithe 
Company 
Address 


by Bass 


COMPANY 
Pa Offices Principal Cities 


FORGINGS - DIE CASTINGS - WELDING RODS - 
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EQUIPMENT 


for 


by Baird -Assoctates, Inc. 
Baird Associates offer a complete line of spectrographic equipment for the analysis 
of metals in production and fabrication. BA instruments provide rapid, accurate 


analysis . . . simple, stable opera- 
tion . . . trouble-free, economical —€ 


1 The Direct Reading Spectrometer 
Quality-control analytical laboratory for production and research. 
Simple, rapid operation — forty seconds for complete analysis on dials 
reading directly in percent concentration. Permanent optical alignment 
with the Automatic Servo Monitor. Other features include: unique 
(patented) measuring system . . . plug-in components assuring con- 
tinuous operation . . . ruggedly designed for plant operation . . . and 
versatile specimen holders. 


S pectromet Designed for production-floor operation by 
non-technical personnel. Sealed housing provides complete environ- 
mental protection of optical and electronic systems. Spectromet pro- 
vides rapid direct-reading results, extremely simple operation. No 
critical adjustments. is Servo Monitor for permanent optical 
alignment. Analysis of eight elements in seconds. 

Complete Spectrographic Laboratory 
Baird Associates, a pioneer in the emission spectrographic instrument 
industry, offers a complete line of equipment for a spectrographic labo- 
ratory. Over twenty years of experience and design are incorporated 
into the following components: Three-Meter Grating Spectrograph, 
with its 20-inch camera; Double Beam Densitometer Comparator, 
employing an optical null-balance system and allowing for direct 
density measurements on a linear scale; Calculating Board, to easily 
translate densitometer readings into percent concentration values; and 


Spectrographic Source Unit, whose versatility supplies a full choice of 
Complete Technical Information Available Upon Request. excitation conditions for all emission problems. 


Baird Associates--Atomic Instrument Co. 


33 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. | 


METAL PROGRESS 


a 
4 
184-B 


AMPCO — ONE-SOURCE 


You're the 


when you design 
with Ampco Alloys 


You're not limited to a single 
copper-base alloy or a single form 


Your design behaves the way you want it to, 
after it takes shape in one of more than 100 
Ampco alloys 


Why? Because whether you are looking for 
resistance to wear, impact, fatigue, or corrosion, 
Ampco has a tailor-made alloy to meet 
your requirements. 


And besides, you have flexibility in selecting 
the most economical form of production, 
Why? Because Ampco is available in 
sand-cast, centrifugally-cast, shell-molded, 
precision-cast, fabricated, forged, extruded, 
and sheet and plate forms. A call to your nearby 
Ampco field engineer will get you an unbiased 
recommendation 


Write for Bulletin 33 describing the 
Ampco Metal series of alloys. 


Meter housings and fivid 
ends. Aimpeo produce 
castings like these up to 
14.000 pound and 
centrifugal castings up to 


Ampco's one -source service includes 2,275-ton hydraulic press in Ampco five tons 


production-run machining of Ampeco modern, laboratory-controlled mill for 
copper-base alloys to the quality extruding rods, bars, hollow rounds 
standards of the aircraft industry and shapes 


AMPCO METAL, INC, Dept. MP-9, Milwaukee 46, Wisconsin * West Coost Plant; Burbank, California 

AM PCO THE METAL wiITHOUT AN EQUAL 

~ Z 

FOR N 


STINGS 


CA 


CENTRIFUGAL CASTINGS 


Sh |_~z| 


SHEET AND PLATE MACHINED PARTS 


SHELL-MOLDED CASTINGS EXTRUSIONS 
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WEST 


SALES OFFICES IM PRINCIPAL CITIES 


4357W. MONTROSE, CHICAGO 41, ILL. 


British Plant: WEST INSTRUMENT LTO. 
52 Regent St. Brighton 1, Sussex 


Represented in Canada by Upton james 


Marksman tubeless electronic 
potentiometer strip chart RECORDER for 
recording and controlling such vari- 
ables as temperature, speed, 
strain, pH and many others. 


No vacuum tubes. Sensitivity of 5 micro-volts or less. 


Potentiometer for thermocouple (TCB protected) or radiation — 
pickup, Wheatstone bridge for resistance pickup. 4 


11” calibrated 


Full selection of standard scale ranges . 
chart width. 


Selector knob changes chart speed . . 


. 5 speeds per unit © 
without gear change. 


Single or multi-record units available. 
Equipped for 115 or 230 volts — no transformers needed. 


Additional features: Automatic standardization . . . cold — 
junction compensation for thermocouple use . . . battery 
condition indicator for potentiometer . . . built-in chart saver _ 


. designed for standard 19” relay rack. 


NOW vou can have all 
these practical advantages 
in a single instrument. 


RATION Write for Bulletin M. 


the trend to WEST 


Advantages of Alpha 
Versus Beta Titanium 
at High Temperatures 


Digest of “Relative High- 
Temperature Properties of the 
Hexagonal Close-Packed and 
Body-Centered-Cubic Structures 
in lodide Titanium”, by John 
Lunsford and Nicholas J. Grant. 
@ Preprint No. 9, 1956. 


HYSICAL PROPERTIES of titanium 


indicate that it may be a very sat- 
isfactory base for high-temperature 
it undergoes 
1620° F. one 
should know which phase is more 
Hence this study of the 


two phases, their high-temperature 


alloys. However, since 


a phase change at 


suitable. 


behavior, fracture, and testing tech- 


niques. 

Arc-melted iodide titanium was 
furnished by the National Research 
Corp. in 8-lb. ingots. These were 


forged at 1800° F. to 1-in. 
bars, swaged to 5/16-in. rounds, and 
at 1600° F. 


capsules. 


square 


annealed 2 hr. 
ated Vycor Specimens 
0.160 in. gage 
length were subjected to creep-rup- 


in evactu- 


diameter and 1-in. 
ture tests at temperatures between 
1000° F. and 1990° F. 

The alpha phase (hexagonal) pos- 
greater strength and 
creep resistance than beta (cubic) 
but the latter had better ductility, 
indicating that it would provide the 


sessed much 


better high-temperature matrix. 
During creep-rupture tests recrys- 

tallization after | hr. at 

1000° F. In contrast to this, 


cally tested specimen, cold worked 


occurred 


a stati- 


to 90% reduction in area, required 2 
hr. at 1200° F. 


the creep specimen occurred around 


Recrystallization in 


a lenticular nucleus which remained 
distinct from the Since 
this nucleus was unstable at 1000° F. 


and was not found in the 


new matrix, 


annealed 
condition, it was assumed to be a de- 
formation product - 
1012 twin, 

Another finding was that heating 
at first 
a tempering effect) but if heating 
were continued, hardness would sub- 
attrib- 
It strength- 
material to such 


namely, the 


titanium softened it (due to 


sequently increase. This was 
uted to oxidation alloying 
ened the 


that creep 


an extent 
appeared to have ceased 
completely between 1400 and 1600° 
F. Above 1600° F. the 


so rapid that the specimens had to be 


alloy ing was 
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ROLLER HEARTH 


FURNACES 


SAL 


Shown above: 


Controlled Atmosphere Furnace 
Radiant Tube, Gas-Fired 
Capacity, 3,000# /hour 

Alloy Tubing 4” O.D. to 2,” O.D. 


Overall, 176 ft. long x 7’-6” wide 


Installed at plant of Sawhill Tubular Products, inc 


co. 
Red Lion Rd. 


& Philmont Ave. 
Bethayres, Pa. 
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CURVED CRYSTAL 


Curved crystal focusing 
gives greater resolution 


and intensity ................ QUANTOMETERS 


| | 
+—_+—_+—+ 


ARL’s exclusive curved crystals give a big boost 
to quantitative analysis: the “true focus” provides greater 
X-ray gathering power than flat crystals. This means better 
resolution, speed, sensitivity and precision. ARL’s X-ray 
fluorescence spectrometers allow analysis in the 
parts-per-million range. X-ray gives nondestructive analysis 
of a great variety of samples in any state — powders, liquids 
or solids — with simplest sample preparation. ARL’s ratio 
recording eliminates outside variables, assures highest 
precision at all times. Operator skill 
is minimized, Ask your ARL field engineer. 


COMPLETE 


INSTRUMENTATION 
FOR MODERN X-RAY 


WRITE 
for technical 
brochures. Your 
inquiry will receive 
immediate, detailed 
attention. 


for simultaneous analysis 


XGQ X-ray Plating Gage. Adaptable “i 
direction the production line for 

on 


Applied Research Laboratories 


3713 PARK PLACE GLENDALE CALIFORNIA 


Titanium... 


placed in a superheated furnace for 
a short time in order to minimize 
the alloying effect. This preheat time 
was too short to transform all the 
alpha in the specimens tested at 
1650° F., 


results since transformation was tak- 


and therefore gave erratic 
ing place during the test. This was 
verified by metallography. It was 
later found that 0.1 hr. at 1650° F. 
was required for complete transfor- 
mation, and no untransformed alpha 
was found at higher temperatures. 

Bernarp Trock 


Hot Hardness of 
Iron and Steel 
of Super Purity 


Digest of “The Temperature 
Dependence of the Hardness of 
‘Pure’ Iron and Various Ferritic 
Steels”, by F. Garofalo, G. V. 
Smith and D. C. Marsden. @ 
Preprint No. 15, 1956. 


ARDNESS of steels, as it varies with 

temperature, is related to the 
corresponding tensile strengths and 
creep and rupture strengths. Also, 
hot hardness is known to be sensitive 
to such phenomena as strain aging, 
recovery and recrystallization, and 
phase changes. While the hardness 
of pure metals (expressed in kg. per 
sq. mm.) follows an experimental 
relationship where H is hardness, T 
is absolute temperature and A and 
B constants, “pure” iron and com- 
mercial steels at elevated tempera- 
tures have been meagerly investi- 
gated in this respect. This deficiency 
has now been removed by the paper 
under review. It presents data on the 
change in hardness with temperature 
up to 1200° F. of “pure” iron, low- 
carbon commercial steels, and chro- 
mium steels from 1 to 27% chromium. 
Some of the latter contained molyb- 
denum, silicon and titanium. 

The experimental results for most 
“pure” metals show that hardness 
continually decreases with increasing 
temperature. By plotting log hard- 
ness against absolute temperature, 
straight lines result. This was not 
found in the present report, and the 
deviation was associated with a 
strain aging reaction caused by the 
small amounts of nitrogen and car- 
bon which the metal contained. This 
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When you have a spring steel application that calls for 
these properties in more-than-usual degrees, check with 
SANDVIK. You'll most likely find that there's a 
SANDVIK steel that will give you exactly the kind of 
spring performance that you want. 


SANDVIK steels are made from the purest ore obtain- 
able by carefully controlled processes. Charcoal of low 
phosphorous and sulphur content is used exclusively in 
the smelting. This inherent purity is the basic reason 
why SANDVIK steels have been meeting the high phys- 
ical demands of a wide variety of special uses for over 
a quarter of a century. 


You can get SANDVIK cold-rolled, high carbon or 
alloyed, spring steel 
@ annealed, unannealed or hardened and tempered 
@ with bright finish or blue or yellow polished 
@ with round edges or square edges 
@ in a wide range of thicknesses from .001” up. 


Phone or write for further information and current 
stock lists. $$-22 


SOME SANDVIK SPECIALTY STRIP STEELS 


Band Saw Steels: Wood, Butcher and 
Metal +« Clock and Watch Spring Steels 
Compressor Valve Steel - Conveyor Belt- 
ing * Doctor Blade Steel « Feeler Gauge 
Steel - Knife Steels: Art, Surgical, Textile, 
etc. * Magnetic Sound Recording Tape 
Piston Ring Segment and Expander Steels 
Razor Blade Steel Reed Steel Shim 
Steel - Sinker Steel « Spring Steels - Tex- 
tile Steels - Vibrator Reed Steel. 


SANDVIK STEEL, INC. 


1702 Nevins Road, Fair Lawn, New Jersey 
Tel. Fair Lawn 4-6200—in New York City: Algonquin 5-2200 
Warehouses: Fair Lawn, NJ. © Cleveland © Los Angeles 
Branch Offices: 230 N. Michigon Ave., Chicago 1, Ill, FRanklin 2-5638 
8650 Brookpark Rd, Cleveland 29, O., ONtaric 1-3205 
3609 E. Olympic Bivd., Los Angeles 23, Cal., ANgelus 3-676! 
SANDVIK CANADIAN LTD., P. O. Drawer 1330 Station O, Montreal 9, P.Q 


SANDSTEEL SPRING DIVISION @ Fair Lawn, NJ. @ Industrial Springs 
SANDVIK COROMANT DIVISION ®@ Fair Lawn, NJ. © Carbide Tools 
Works: Sandviken, Sweden. Hellefors, Sweden 
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Hot Hardness .. . 


was true for “pure” 


iron, low-carbon 
commercial steels, 1% Cr steel with 
0.5% Mo, and the 17% and 27% Cr 
commercial The 


exhibited 


steels. curves for 


these materials hardness 
peaks at varying temperatures which 
were associated with strain aging re- 
actions. On the other hand, the 8% 
Cr, 8% Cr-Mo and the 12% Cr steels 
had constant hardness over a 200° 


F, temperature range, this was also 


traced to strain aging. 


Purification of a low-carbon steel 
in wet hydrogen and suitable heat 
treatment of the 5%, 8% and 17% Cr 
steels containing titanium or silicon, 


sit 


there- 
the hardness-temperature 


eliminated these anomalies; 
upon 
curves are similar to those of typi al 
nonferrous metals in the pure state. 

Some tests were made on samples 
prestrained 5% in tension at 80° F 
and aged | hr. at 400 or 600° F 
When tested in tension at 80° F 
the 1% Cr steel with 0.5% Mo, and 
the 17% and 27% Cr steels had stress- 
strain curves showing discontinuous 
yielding and a measurable increase 
in flow stress. 

A two-step hot hardness test also 
verified the assumption that steels 
showing a hardness peak or a con 
stant hardness over a temperature 
range are susceptible to strain aging. 

D. J. Canney 


ROTO-FINISH AGAIN 


COMPOUND IN 


Completely Automatic 
* Needs no operator in attend- 
ance 
* Loads and unloads itself with 
each cycle, 


* Cycle variable for different 
part requirements. 

* Provides continuous opera- 
tion 


Assures uniformity of finish 


3744 MILHAM ROAD, KALAMAZOO, MICH 
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the new MACHINE 


MAKES MECHANICAL TUMBLING A FULLY 
AUTOMATIC BARREL FINISHING PROCESS 


* Low cost operation — high 
production 

* Complete package unit 

* Simple to install . . . Electric, 
water, air and drain connec- 
tions only. 

* Suitable for straight line pro- 
duction. 

Thus, “Rotomation” barrel 


finishing machine becomes a 
machine tool. 


COMPANY 
P.O. Box 988 - 
Phone 3-5578 


ORIGINATORS OF THE ROTO-FINISH PROCESS 


Axial Fatigue and 
Stress-Rupture in 
Alpha-Beta Brass 


Digest of “Effect of Disper- 
sion of Alpha Phase on the High 
Temperature Fatigue Properties 
of Alpha-Beta Brass”, by J. E. 
Breen and Joseph R. Lane. @ 
Preprint, No. 39, 1956. 


ANY PUBLICATIONS deal with the 
effects of dispersion of one 
phase in a multiphase alloy on prop- 


erties at room temperature, and on 


creep and stress-rupture. In_ this 
paper high temperature fatigue and 
stress-rupture were studied. 

Sections % in. round by 3 in. long 
of alpha beta brass (60.15% Cu, 
0.70% Sn, 0.10% max. Pb) were 


quenched in water from 1520° F. to 
produce an all-beta structure super- 
saturated with alpha, and then re- 
heated or aged at 500 to 1300° F. 
to obtain a wide variation in the dis- 
persion of alpha. After this last heat- 
ing, half of the specimens were air 
cooled; the remainder were furnace 
cooled, The mean free path between 
alpha grains in the beta matrix was 
used as a measure of dispersion. Its 
logarithm was determined and found 
to be a straight-line function of the 
aging temperature. 

Fatigue tests were made with spe- 
cimens at 500, 600 or 700° F. in a 
Sonntag axial loading machine. The 
mean load was maintained constant 
during the test, and the dynamic 
loading was about 37.5% of the static 
or mean load. The specimens grad- 
ually elongated during the test; this 
elongation 


was and is 


called “tensile fatigue creep”. Stress- 


measured 


rupture tests were run at the same 
temperatures and equivalent mean 
loads. Representative 
shown below: 


tests are 


TEMPERATURI 
Tensile fatigue 
700 °F. 
600 
500 
Stress-rupture 


Stress, Pst. 


3000 + 1100 
6000 + 2250 
11,000 + 4125 


700 OF. 3000 
600 6000 
500 11,000 


1. Tensile fatigue creep rates de- 
creased continuously with decrease 
in mean free path between alpha 
grains at all temperatures. In stress- 
rupture this was true only at 500°: 
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world’s largest stainless steel centrifugal casting 


Here, at Sandusky Foundry and Machine Co.,, is Ajax 


induction melting at its best. Here where furnaces of 


up to 5 tons capacity melt metal for centrifugal castings 
weighing up to 20 tons. .. Ajax Northrup induction equip- 
ment has simplified techniques, improved casting quality 


and permitted a cleaner, more efficient shop 


The Sandusky installation typifies a melting tech- 
nology that has revolutionized foundry procedures 

casting parts of accurate analysis faster and with less 
waste. Sandusky also represents extreme flexibility of 
induction melting. Two motor-generator sets permit com 
plete freedom of choice when selecting melting facilities 


for a particular job. 


These advantages of Ajax-Northrup induction melt- 
ing equipment can be realized in your foundry 

whether ferrous, non-ferrous, or both. Write Ajax Electro- 
thermic Corp., Trenton 5, New Jersey, for additional 
details in Bulletin 27-B 


Associated Companies Ajax Electric Company—Ajaxs Electric Furnace Co.—Ajax Engineering Corp 


SINCE 1916 


INDUCTION HEATING-MELTING 


SEE US AT THE METAL SHOW—BOOTH 1609 [in the Arcede}) 
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TESTS 


That “Dig 
Deep For 
Data” 


~ 
a 


Marshall Furnaces 


Are Built To “Get The Facts” 


Marshall Furnaces enable the research engineer to get ac- 
curate answers to all his high-temperature test problems. 
This includes tests for tensile strength, creep rates, and 
for stress-rupture data. 


' It is easy temperature-control that does it! In Marshall 


Furnaces temperatures can be “spot” regulated or con- 
trolled zone-by-zone over the specimen, to attain most ac- 
curate test results. 


Tell us your furnace problem. If your test conditions are 
special, we'll build Marshall Furnaces to your specifica- 
tions. We can also build them in special sizes, as shown 
above. Write direct to Marshall Products Co., 270 W. Lane 
Ave., Columbus 2, Ohio. 


Tensile Test type Marshall 
Furnace is shown at right. 
Brackets can be furnished 
for attaching furnace to 
test machines. 


FURNACES -- CONTROL PANELS 


Fatigue of Brass . . . 


at higher temperatures an interme- 
diate dispersion had the highest 
creep rate, 

2. In both tensile fatigue and 
stress-rupture at 500°F. ductility 
decreases continuously with de- 
crease in mean free path between 
alpha grains. At 600 and 700° F. 
the ductility is at a maximum with 
intermediate dispersion. Ductility is 
generally greater in tensile fatigue 
than in stress-rupture tests. 

3. Specimen life is not simply 
related to dispersion because it de- 
pends on creep rate and ductility. 

4. At 500° F. the scatter in the 
data was greater than at higher tem- 
peratures, 

5. The mode of fracture is not de- 
pendent on the dispersion of phases 
in the microstructure. In_ tensile 
fatigue it changes from transgranu- 
lar to intergranular in the range 
between 500 and 700° F. All stress- 
rupture fractures were intergranular. 

Paut G. NELSON 


New Dynamic Test 


Digest of “Dynamic Bi-Axial 
Stress-Strain Characteristics of 
Aluminum and Mild Steel’, by 
George Girard and Ralph Pap- 
irno. @ Preprint No. 2, 1956. 


HIS PAPER uses a rather unusual 

approach which may become a 
tool for evaluating materials in the 
future. 

An impact tube (comprising three 
pressure chambers, a rupture disk 
and a specimen ) constitutes the 
major portion of the test assembly. 
The specimen is a 6-in. disk of thin 
sheet, in the range of 5 to 15 mils. 
This is mounted between two of the 
pressure chambers and both are 
evacuated. Attached to one of the 
chambers, and separated by a rup- 
ture diaphragm, is a third chamber 
in which any desired pressure can 
be pumped. By rupturing the seal, 
an instantaneous pressure differen- 
tial is applied to the sheet under test, 
causing it to bulge and yield under 
an essentially constant load, contin- 
uously applied. 

An attached oscilloscope simul- 
taneously traces the timing wave, 
the time cycle during which the load 
is applied, stress curves and strain 
magnitudes (the latter measured 
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Crucible 
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| CoLLeT sTeEL 


These intricate, close-tolerance collets weigh less than 
10 pounds — are worth nearly $800 each. The manufacturer 
States: ‘Our experience with various collet steels 

proves Crucible collet steel to be superior for flexibility 
and ability to hold its shape during heat treatment.” 


for minimum distortion after heat treatment 


These collets are used in machining the anchoring 
end of jet engine turbine blades, while locating the 
part from reference points on the airfoil section of 
the blade. It’s a job that demands a steel which will 
not distort during heat treatment. The collet head 
is heated to Rockwell 58-60 C —the body tempered 
to 35-38 C 

The steel used is a special Crucible non-warping 
alloy collet grade. The collet manufacturer, Balas 
Collet Mfg. Co., Cleveland, Ohio, reports: The 
extreme accuracy built into these collets while they 
are still in the soft state shows less than .0005” dis- 


tortion on any dimension after heat treatment 

Crucible collet steel was developed specifically for 
spring collets—or any parts with rigid requirements 
of excellent machinability and high attainable hard- 
ness. Other properties — in almost limitless combina- 
tion—can be had in other Crucible alloy grades. To 
see what information is available on these alloy 
steels or any Crucible special steel — get your copy 
of the Crucible Publication Catalog. Write Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


C 7 UJ C ! FE LE| first name in special purpose steels 
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Dynamic Test . . . 


directly by electric strain gages). 

A theoretical analysis shows how 
to determine stresses and strains in 
a two-dimensional field shaped like 
a spheroidal ellipse. Data and theory 
also compare the results of dynamic 
and static tests, there being essen- 
tially no difference in the dome 
shape or stress pattern. With thin 
membranes the third stress dimen- 
sion may be ignored. 

Data on iron and aluminum sam 
ples are compared with uniaxial 
values such as those from tensile im- 


most widely used high chrome, 


medium nickel alloys. 


pact and short-time tensile tests 


. .. of Duraloy HH Alloy, one of the 


statically cast of the same alloy) were welded to the centri- 


fugally cast rolls 


Significant observations include the 
following: 

1. In both metals tested, marked 
increases in ultimate tensile strength 


b—welding operations by which reducing cones and shafts (both 


a@—the size: 20 feet long—14" OD, %" wall thickness 


Two items concerning these furnace rolls may be of particular interest: 
CHICAGO OFFICE: 332 South Michigan Avenue 


large size centrifugally cast tubes we are able to produce and (2) our 


machining and finishing facilities, including welding. 
Our new 16-page general Bulletin — 3354-G — gives complete details. 


Would you like a copy? When writing or calling would you mind telling 
us the general nature of your high alloy casting requirements? Better yet, 
if you have specific requirements on which we could help, let us have 


These two items will serve to emphasize two phases of our service: (1) the 
the details. 


resulted from short impact loadings 
— on the order of microseconds. 

2. Upper and lower yield points 
were readily discernible in iron. The 
upper yield point, measured as 50,- 
000 psi. under static loading, in- 
creases to 90,000 psi. during loading 
at a rate of 107 psi. per sec. 

3. Iron deforms under dynamic 
loading in a completely elastic man- 
ner until the upper yield point is 
reached. At this point Liiders lines 
form, and there is a sharp decrease 
in the central radius of curvature of 
the diaphragm. Equilibrium between 
the applied stress and strain rate re- 
quires more than 35 milliseconds 
after maximum load is applied. 

4. Catastrophic failures in steel 
disks sometimes occurred at stresses 
much lower than would be predicted 
by uniaxial test data; the mechanism 
includes formation of Liiders lines 
and subsequent thinning to the point 
of fracture. In general, Liiders lines 
are oriented parallel to the rolling 
direction. To the authors, some of 


the catastrophic failures suggest the 
brittle failures which have occurred 
in figid plate structures used by 
industry. 

These preliminary results indicate 
that the biaxial stress evaluation test 
may be more reliable for screening 
materials for complex structures 
made of sheet and plate than the 
conventional tensile testing. This 
important testing device seems 
worthy of careful evaluation by 
everyone concerned with dynamic 


stresses in equipment components. 
]. L. Wyarr 
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AS PARTNERS IN 


YOUR PROGRESS... 


D IK /A G HIN G 


-isa factor! 


The painstaking care with which GLC carbon and 
graphite products are prepared for shipment is typical of 


the interest taken by our personnel—all along the line—to 
achieve unsurpassed quality. 

The earnestness with which our people tackle their jobs 
—whether the task be large or small—is a substantial plus 
factor in the dependability of GLC electrodes, anodes, car- 
bon brick and mold stock. 


The high degree of integration between discoveries in 


ELECTRODE our research laboratories, refinements in processing raw 
materials, and improved manufacturing techniques is further 
assurance of excellent product performance. 


- GRAPHITE ELECTRODES, ANODES, MOLDS and SPECIALTIES © 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS. N agora Falls. N. Y., Morganton, N.C. OTHER OFFICES Niagara Falls, N.Y., 

Oak Pork, Ill., Pittsburgh, Pa. SALES AGENTS: J. B. Hayes Compan Birmingham, Ala.. George O. O'Hara, Wilmington, Cal. SALES AGENTS IN OTHER 
y y 4 J 

COUNTRIES: Great Northern Carbon & Chemical Co., Ltd, Montreal, Canada, Greet Eastern Corb & Chemical Co, Ine 


Ch iyoda Ku, Tok y°, Japon 
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Effect of Bainite 
on Strength 


Digest of “The Influence of 
Bainite on Mechanical Prop- 
erties”, by R. F. Hehemann, V. 
Luhanov and A. R. Troiano. 
@ Preprint No. 16, 1956. 


HEN 4340 steel is heat treated 


to high strength levels, the pres 
ence of high-temperature 


and impact energy. The reduction of 


bainite 
lowers the yield strength, ductility 


these properties increases as the 
amount of the bainite increases. 
However, as the temperature of for- 
mation of the bainite is lowered, re- 
duction of the mechanical properties 
becomes less severe until at reaction 
temperatures near the M.. the duc- 
tility and toughness of the mixed mi- 
crostructure are equivalent or 
slightly superior to the quenched 
and tempered microstructures. 

The detrimental effect of high- 
temperature soft bainite on the me- 


chanical properties is believed to be 


Now even the smallest shop can afford a 
dependable and versatile Brinell Hard- 
ness Tester. Priced exceptionally low, 
Model L is a motorized hydraulic machine 
with which even an inexperienced opera- 
tor can make tests in strict conformance 
to A.S.1.M, Standards. 


Engineered by Steel City, leader in the 
field since 1914, the new tester is de- 
signed for years of maintenance-free 
operation, The %" stroke permits succes- 
sive tests without anvil readjustment. Load 
is applied by finger-tip pressure on 
operating handle. 


Write for full particulars today and name 
of nearest sales representative —conven- 
lently located in your area. 


See Model | and other 
Steel City Testing Machines: 
METAL SHOW 


MODEL 

Vert. opening—9" 
Throat depth 
Bench spoce—9" x 25” 


Manufacturers of machines for testing physical properties of metals, including: 


(C2 


Brinelt Hardness 


Compression 


8811 Lyndon Ave. Detroit 38, Mich. 


Transverse 
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Proving Instruments 


. and Special Testing Machines. 


associated primarily with the hard- 
ness differential between bainite and 
tempered martensite. The same loss 
in ductility is observed with mixtures 
of soft and hard martensite at the 
higher strength levels. This behavior 
does not appear to involve a soft 
grain boundary network. 

While there is some loss of duc- 
tility when high-temperature bainite 
is present in the microstructure, it is 
relatively low for amounts up to 
about 15%. Thus, a heat treatment 
involving the formation of small 
amounts of high-temperature bainite 
prior to quenc hing for martensite ap- 
pears to be feasible. 

H. J. ELMenpvorr 


Silicon Improves 
Ultra High-Strength 
Steels 


Digest of “Effect of Silicon 
on Transverse Properties and 
on Retained Austenite Content 
of High-Strength Steels”, by 
John Vajda, John J. Hauser 
and Cyril Wells. @ Preprint 
No. 24, 1956. 


TRANSVERSE DUCTILITY limits 

the usefulness of steel forgings 
heat treated to ultra high strength. 
Some alloy steels with silicon addi 
tions have their tensile strengths sig- 
nificantly increased with no attend- 
ant decrease in ductility or notch 
toughness when heat treated to 
strengths in the range of 260,000 to 
300,000 psi. 

The present investigation was in- 
tended to supplement available in- 
formation with data on transverse 


mechanical properties as they vary 
with silicon, and to correlate these 
properties with the microstructure. 
Three Ni-Cr-Mo steels of the A.I.S.1. 
4340 type containing 1.25, 1.0 and 
1.5% silicon were investigated over 


the wide range of quene hed and tem- 
pered structures existing in end- 
quenched 7-in. rounds. 

Increased hardenability and_re- 
sistance to softening during temper- 
ing, which had been reported by 
other investigators in steels with ex- 
tra silicon contents, were confirmed 
by the present tests. Silicon consid- 
erably increased the amounts of re- 
tained austenite, especially in the 
more slowly cooled portions, where 
as much as 27% austenite was found 
in the 4340 plus 1.5% silicon steel. 
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This unretouched photograph shows deterioration of 
25-12 alloy radiant tube after 10 months service, 


This unretouched photograph shows radiant tube of NA22H still in 
serviceable condition after 78 months service in the hot zone where 
temperatures averaged 1850°F. 


NA22H establishes new service record! 


Has provided five times longer service life for 
radiant tubes in annealing furnace...and still going strong 


Faced with mounting production losses and in- 
creasing tube replacement costs, a manufacturer of 
continuous weld carbon pipe began to experiment 
with the new high temperature alloy NA22H for the 
““W”’ type radiant tubes in his annealing furnaces. 

After seven years of in-use testing in all heat 
zones of the furnaces, this user found that the 
service life of radiant tubes made of NA22H was 
increased far beyond the performance range of 
radiant tubes made of 25-12 type alloy. 

After a total of 78 months service in temperatures 


MY Mi 


ranging from 1700 to 1925°F., the NA22H tubes 
were found to be in good condition and still con- 
tinue in service. A 25-12 tube installed in the same 
position failed after 10 months service. 

Since its introduction eight years ago, NA22H has 
proven itself in many applications where severe 
operating conditions and elevated temperature 
ranges are the rule. 

A National Alloy engineer will be glad to show 
you further proof of performance, and to discuss the 
use of NA22H in your operation. 


BLAW-KNOX COMPANY 


BLA National Alloy Division 


WOOT. 
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How About High-Strength Steel . . . 


; (The base alloy with 0.25% Si con- 
© tained 4% austenite under similar 


conditions.) No significant detri- 
| = = mental effect of this much retained 
austenite on the mechanical proper- 


Strong on cost saving ties was observed. Improvement in 
d the transverse tensile and yield 
eatures...an strong strengths on tempering the high- 
* * silicon steel at 500 and 600° F. was 
= on physical properties thought to be due to stress relief, 
since no significant additional amount 
Malleable iron castings simplify of austenite transformed at those 

design and production, improve tempering temperatures. 


appearance of finished product. The most favorable combinations 
of transverse strength and ductility 


were obtained with the highest sili- 
Malleable foundries are helping manufacturers of innumerable con steel after tempering at 500° F. 
products to solve parts problems with this versatile material. The results indicated that aircraft 
Examples multiply daily — a wide range of shapes, sizes and quality A.LS.I, 4340 to which 1.5% 
weights. Standard and pearlitic malleable castings offer broad silicon has been added can be tem- 
opportunities for simplifying design, reducing weight, increasing pered as high as 500° F. to give in 
strength and lowering production costs, Here are two recent in- fully quenched forgings a tensile 
strength of about 280,000 psi., to- 
teresting examples: ; 
gether with relatively high trans- 
verse reduction of area (15 to 20%) 


Shifter fork, formerly 3 pieces, pro- and transverse notched impact 


duced in one pearlitic malleable iron ye 12 ft-ll 
casting at a cost reduction of 4442%. values 0 to 12 t- ). 
H. Y. Hunsicker 


Impact Properties 
of Leaded Steels 


Digest of “Impact Character- 
istics and Mechanical Properties 
of Leaded and Non-Leaded C- 
1050 and C-1141 Steels”, by 
A. P. Weaver. @ Preprint No. 
22, 1956. 


LTHOUGH the effect of lead addi- 
tions to steel on hardness and 
tensile properties is well known, 
adequate information about Charpy 


- impact properties has not heretofore 
Hoist housing, once built up of 6 
been available. 
pieces, now made in standard mal- 
leable iron. Cost — 31.7% lower. [wo alloys, C 1050 and C 1141, 
were studied. Two consecutive in- 
gots were chosen from the middle 
portion of one heat of C 1141 and 
from two heats of C 1050, one made 
by fine-grain and the other by coarse- 
grain practice. Lead was added 
(0.20 to 0.30%) to one ingot from 
each heat. 


5 ig Brinell hardness tests, tensile tests 
= and Charpy V-notch impact. tests 
Jens were made on all materials as hot 
C rolled and also on the C 1141 steel 
in the cold drawn condition. Samples 


Malleable iron, in use for over 130 years, has many remarkable 
properties. It will pay you to consult your nearest malleable 
foundry, or write to this Society for information, 


were also tested after normalizing 


1800 Union Commerce Building Cleveland 14, Ohio and after quenching and tempering. 
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Nichrome*, the famous alloy 
whose spectrogram you see here, 
is as truly a masterpiece as any 
Rembrandt or DaVinci hanging 
in the galleries—-and for largely 
the same reason 

For the principal elements in 
Nichrome, anyone can combine. 


What gives Nichrome its unap- 


proachable superiority over all 
OF other heat-resistance alloys, is the 


into its making—the all-impor- 


tant, highly specialized skills of 
the Driver-Harris technicians. 
Step-by-step from melting 
through every processing opera- 
tion, from furnace to finished 
spools of wire (some drawn as 
fine as .0005 dia.) exacting metal- 


lurgical controls and checks 


operate to assure the peerless and 
enduring qualitites of Nichrome. 


. research that have established 
‘ 


= standard by which all similar 
if} 
alloys are measured. 


Yes, there is only one Nichrome, 


‘Ss and it is made only by Driver- 
Harris. 


And in recognition of its unique 
properties, the United States 
Patent Office in August, 1908, 


om 
y) granted solely and exclusively to 
iy us the trade-mark NICHROME. 


*T. M. Reg. U. S. Pat. Of, 


‘| Driver- 
Harris: 


COMPANY 
HARRISON, NEW JERSEY 


BRANCHES 


Chicago, Detroit 
9 e 


Cleveland, Lovisville, Los Angeles 


San Francise « In Caneda 
The 
itd 


GREENING WIRE COMPANY 


HMamiltor Ontario 


MAKERS OF THE MOST COMPLETE 
LINE OF ELECTRIC HEATING, 
RESISTANCE, AND ELECTRONIC 
ALLOYS IN THE WORLD 
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Leaded Steels .. . 


There was little or no difference 
in tensile properties of any of the 
alloys because of the lead additions. 
Hardness of the C1141 was not 
affected by lead but there was a 
slight reduction in hardness in the 
leaded C 1050 samples, 

In virtually all samples, the 
Charpy V-notch impact transition 
lower for the 
than the 
steels of the same grade and compo- 


temperatures were 


leaded steels nonleaded 


nonleaded materials had the higher 
impact energies above the transition 
increased the 
energy required to break the impact 
test specimens and a quench and 


range. Normalizing 


temper resulted in even higher im- 
pact energies and lower transition 
temperatures, 

Brittle 


cluded in the report and were in 


fracture curves were in- 
agreement in nearly all instances 
with the impact energy curves. At a 
specific temperature, the nonleaded 
steels show a higher percentage of 
brittle fracture and higher transition 


sition. The impact energies of the 
leaded 


temperatures 


ranges than the leaded alloys. The 


materials were leaded steels as hot rolled have finer 


higher at 


below some point grain structure than corresponding 


above or in the upper portion of the nonleaded samples. 


transition temperature range. The EK. S. Riper 


keeping up with 


SODIUM. 
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_DESCALE WITH SODIUM HYDRIDE 


f THE SODIUM HYDRIDE PROCESS HAS STREAMLINED 
y/ DESCALING OF STAINLESS STEEL AND OTHER METALS. 


Ne 


REASONS FOR ITS WIDE AND RAPID ACCEPTANCE: 
é IT 1S FASTER THAN PICKLING (MINUTES INSTEAD 
ia OF HOURS) + DOES NOT BITE THE METAL> USES 
SIMPLE, STANDARD EQUIPMENT. 
THE PROCESS: HYDROGEN (USUALLY 
PRODUCED BY DISSOCIATING 
AMMONIA) IS BUBBLED THROUGH 
MOLTEN SODIUM TO FORM THE 
HYDRIDE, WHICH IS THEN 
DISSOLVED UP TO 2% IN A 
CAUSTIC BATH AT 
700°C. THE METAL IS DIPPED, 
AND THE REDUCED SCALE 
THEN KNOCKED 
LOOSE BY COLD WATER QUENCH. 
SHEETS, RODS, WIRE, STRIP, STAMPINGS 
HAVE ALL BEEN DESCALED 
COMMERCIALLY VIA SODIUM HYDRIDE. 


NO MATTER WHAT YOUR SODIUM APPLICA 
TION =PLANT, PILOT OR LAB SCALE~-U.S.I. 
MAKES THIS METAL AVAILAGLE IN THE 
FORM AND SIZE YOU NEED 
THERE 1S THE GIANT ECONOMY 
PACKAGE FOR BULK USERS=THE 40- 
ey TON TANK CAR OF SOLID MATERIAL. 
: SODIUM IS ALSO PACKAGED CAST 
: SOLID IN 55-GAL. STEEL DRUMS OR 
5-GAL. STEEL PAILS. 
THEN THERE ARE THE BRICK FORMS- 
IN 12. 5, 2% AND I-LB. SIZES~PACKED 
DRY IN 55-GAL. STEEL BARRELS. FOR 
SMALL USERS, I-AND 2-18. BRICKS 
CAN BE PURCHASED IN STEEL PAILS 
CONTAINING 20-18, OF SODIUM, MORE 
™ DETAILS IN THE U.S.1. BOOK, *HANDLING 
METALLIC SODIUM ON A PLANT SCALE’. 
WRITE FOR YOUR COPY. ——" 
SODIUM ADDED IN SMALL QUANTITIES (0.05%) 
TO ALUMINUM-SILICON CASTING ALLOY YIELDS CSPovsen CHEMICALS CO. 
REFINED GRAIN STRUCTURE, GIVING IMPROVED 
TENSILE STRENGTH AND ELONGATION. SODIUM Division of Motions! Distillers Product: Corporation 
HAS ALSO BEEN USED AS A DEOXIDIZER FOR BRASS 99 Peck Avenue, New York 16, MY 
AND COPPER AS WELL AS THE REFINING OF LEAD. Breeches le principal cities 
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Ductile Chromium Metal 


Digest of “Mechanical Prop- 
erties of Swaged Iodide-Base 
Chromium and Chromium Al- 
loys”, by D. J. Maykuth and 
R. I. Jaffee. @ Preprint No. 38, 
1956. 


ductile 
chromium has been shown for 


INSIDERABLE interest in 


chromium is 
usually quite brittle, much effort has 


several years. Since 
been devoted to preparation of the 
metal in a high degree of purity. The 
cause of room-temperature brittle- 
ness has also been controversial; sug- 
gestions range from transition tem- 
perature effects to grain boundary 
precipitation, Chromium and chro- 
mium-base alloys are of interest for 
gas turbine applications because of 
their high strength and good corro- 
sion resistance. 

By modifications to the van Arkel 
process, chromium has recently been 
produced containing less than 5 
ppm. oxygen and nitrogen. Data on 
this high-purity chromium and al- 
loys made from it are reported. 

Crystal bar chromium was melted 
on a copper hearth, hot forged at 
1250° C. (2280° F.) and sheathed 
in iron and swaged to rod at 800° C, 
(1475° F.). A section annealed 1 
hr. at 600° C, (1110° F.) and water 
quenched was machined into a ten- 
sile bar; this had ultimate strength 
of 60,000 psi., 44% elongation in 
k-in. gage length, and 78% reduction 
in area. This is the greatest ductility 
ever reported for chromium metal. 

A sample of the same rod, after 
recrystallizing at 816° C. (1500° 
F.), had tensile strength of 41,000 
psi., no elongation or reduction in 
area, and broke with brittle fracture. 
Dynamic measurements showed an 
elastic modulus of 42,000,000 psi. at 
room temperature, decreasing to 36,- 
000,000 at 800° C. (1475° F.). 

Alloys of chromium containing 
40% and 50% iron showed dex reasing 
strengths and increasing elongations 
with increasing alloy content in the 
forged and swaged condition. Nickel 
alloys exhibited similar trends; how- 
ever, the 40% nickel, 60% chromium 
has a vanishing amount of ductility. 

The modulus of elasticity of both 
alloy systems was determined as a 
function of temperature. It ranged 
from 31,000,000 to 33,500,000 psi. 
at room temperature and 22,000,- 
000 to 25,000,000 psi. at 1500° F. 

J. L. Wyarr 
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Expert Salem-Brosius Engineering 
SOLVED 
This Tough Heat-Treating Problem 


The complex battery of pit-type heat-treating furnaces shown 
above, drawn to scale and cut away to show the heating 
action, was designed and erected by Salem-Brosius. They are 
radiant-tube, gas-fired, forced-circulation furnaces designed 
to annea! and normalize helicopter propeller tubes and other 
tubular section in a nitrogen atmosphere. 

The first two furnaces in the battery anneal at 1350°F 
both round and elliptical alloy steel tubes at the rate of 1200 
lb per hr. The third furnace has an equal capacity, but 
normalizes the tubes at 1850°F. These furnaces will handle 
lengths from 3 to 15 ft and diameters from 6 to 18 in., with 
either uniform or varying wall thicknesses. Elliptical tubes 
may range up to 22 in. on the major axis by 10 in. on the 
minor axis. The equipment seen in the background includes 
a nitrogen gas generator and gas scrubbing, refrigerating and 
drying units. 

We think you'll agree that in successfully solving this 
heat-treating problem, Salem-Brosius has the experience and 
know-how to solve yours. Write to us. 
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GRANODRAW 


facilitates cold forming of 


stainless steel, eliminates leading 


and de-leading operations 


The absorbent crystalline coating produced by this ACP 
process is chemically bonded to the pickled and acti- 
vated metal surface and acts as a carrier for suitable 
lubricants. The combination of the Granodraw SS coat- 
ing and lubricant greatly improves production and 
product quality in such cold forming operations as 
drawing of wire, bars and tubing; cold shaping; deep 


drawing; cold heading; ironing; necking; extruding; and 
upsetting. Among the other advantages of the Grano- 
draw SS coating is the elimination of leading and de- 
leading operations; the storing of coated products in- 
definitely without breakdown of the coating or pitting 
of the base metal; and the short coating cycle. For com- 
plete information about Granodraw SS, write ACP today. 


VISIT US AT BOOTH 2332, 38th National Metal Exposition & 
Congress, Cleveland Public Auditorium, October 8 to 12 inclusive. 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 16, Pa. 


NILES, CALIFORNIA 


DETROIT, MICHIGAN ST. JOSEPH, MISSOURI 
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CHEMICALS 


PROCESSES 


WINDSOR, ONTARIO 
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The illustration shows Rockwell furnaces for 
carburizing, crucible melting, bright annealing, 


casting annealing, aluminum annealing and coil 
wire annealing—all equipped with Spencer 
Turbo-Compressors. 


are recommended by 


THE W. S. ROCKWELL CO. 


Since 1918, now more than a quarter of a Century, Rockwell has 
recommended Spencer Turbos in connection with their furnaces 


and ovens. A few recent installations are shown above. 


Spencer Turbos have met the test of time—in years and in con- 
tinuous service with a minimum of shut downs and maintenance 
costs. The simplicity of design with wide clearances, low peripheral 
speeds and only two bearings to lubricate is partly responsible. 
Other features are described in Bulletin No. 126-A illustrated 
below. 


THE SPENCER TURBINE COMPANY 


SPENCER 


waRtroro 


“HARTFORD 
CONNECTICUT 
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MAKES IT POSSIBLE 
TO X-RAY 
THICKER SECTIONS- 


CUTS GAMMA RAY 
EXPOSURE TIME 


@ Reduces exposure time —speeds up 
routine examinations. 


@ Provides increased radiographic sensitivity 
through higher densities with established 
exposure and processing technics. 


@ Gives greater subject contrast, more detail and 
easier readability when established exposure 
times are used with reduced kilovoltage. 


Shortens processing cycle with 
existing exposure technics. 


Reduces the possibility of pressure 
desensitization under the usual shop 
conditions of use. 
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KODAK INDUSTRIAL 
X-RAY FILM, TYPE AA 


Whatever your present radiographic 


facilities, they'll do more work for you with 
Kodak’s new Industrial X-ray Film, Type AA. 

This film has greatly increased speed — 
especially pronounced with gamma rays and 
high kv. This means you can use shorter 
exposures with your gamma equipment, It 
also means you can radiograph thicker 


sections with your present X-ray equipment, 


And with all this increased speed, the new 
film retains the fine sensitivity characteristics 
which made Kodak ‘Type A the most 
widely used x-ray film in industry. 

Kodak Industrial X-ray Film, Type AA, 
can save you time, can extend the possibilities 
of your present radiographic equipment. Find 
out all the details. Get in touch with your 


x-ray dealer or Kodak Technical Representative. 


EASTMAN KODAK COMPANY 


X-ray Division, 
Rochester 4, N. Y. 
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SEARCHING 
AND 
KESEARCHING 


For Alloy Powder Combinations? 


If you need a specific alloy combination to fill a spe- 
cific requirement, the Metallurgical Division of Metal 
Hydrides can help you. With seventeen years of pioneer- 
ing with metal powder alloys, Metal Hydrides’ Metal- 
Jurgists can give you unmatched know-how assistance 
plus volume production of alloy combinations that meet 
your exact requirements. Metal Hydrides’ alloy powders 
are clean, uniform in composition, and controlled in 


particle size to assure desired results. 


Contact Metal Hydrides now. Complete information is 
yours without obligation. 


Pioneers in Hydrogen Compounds 


Metal Hydrides 
Me 30 CONGRESS STREET, BEVERLY, MASS. 


“Brittle” Fracture 
in Gray lron 


Digest of “The Deforma- 
tion and —- of Gray Cast 
Iron”, by . R. Clough and 
M. E. Shank. @ Preprint No. 8, 
1956. 


LL GRAY CAST TRONS have small 

ductility in tension, a compres- 
sive strength 2% to 4 times the tensile 
strength, and no “proportional limit” 
because tensile stress is not propor- 
tional to strain at any loading. The 
internal notching effect of graphite 
doubtless introduces severe stress 
concentrations at the thin flakes. To 
study some of these phenomena, the 
authors determined some mechanical 
properties of thin-walled specimens 
and others under combined stress. 
Microscopic deformation was also 
examined, and density measured by 
immersion methods. 

A cast iron of the following anal- 
ysis was used; total carbon 3.04%, 
silicon 1.25%, manganese 0.60%, sul- 
phur 0.015% and phosphorus 0.05%. 

Most of the specimens had an al- 
most 100% pearlitic matrix. Some 
specimens in which the microstruc- 
tural effects of stress on deformation 
were studied under the microscope 
were heated 12 hr. at 1300° F. to an 
entirely ferritic matrix. 

Tubular specimens, 1.375-in. ID 
and wall thickness of 0.050 in., were 
tested in tension while under inter- 
nal pressure. Compression tests 
were also made on threaded speci- 
mens held rigidly on the ends by 
plates so that a tangential or hoop 
stress was superimposed. Stress ra- 
tios varied widely. Strains were 
measured by Type A-8 resistance 
strain gages. 

The microscope revealed defor- 
mation in the matrix of ferritic iron 
at loads as low as 3000 psi. Axial 
stress-strain curves of the tensile tests 
and the equibiaxial tension tests (as 
well as all five of the tangential 
strain curves) were practically iden- 
tical. This implies that maximum 
strain is determined only by maxi- 
mum tensile stress. For such to be 
true, lateral contraction in the plastic 
range must have little effect. 

Results of all tests were summa- 
rized as follows: 

1. Gray iron plastically deforms 
at very low stress levels because of 
stress concentration at internal 
notches. Photomicrographs show de- 
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MOLYBDENUM 


A new structural intermetallic... 


e Resists oxidation at 3000°F... 
e Resists corrosion and chemical attack... 
e Withstands stress at high temperatures... 


nar y ai Temi j 


This property makes it 
promising for electrical heating elements and other demanding applications in combustion 
chambers, gas turbines, kilns, high-temperature dies and induction-brazing fixtures. This 
outstanding resistance of MoSi, to oxidation at elevated temperatures is attributed to the 
formation of a protective film of SiO,. 


ked most inorgan: 'S including aqua regia. It does react 
slowly with HF al susiilie with mixtures of HF and HNOs, It resists attack by aqueous 
solutions of alkalies but is easily dissolved in molten alkalies. It is extremely resistant to 
liquid sodium, zinc, bismuth and gallium. Fluorine and chlorine attack the disilicide 
but a bromine-hydrogen stream has no effect at red heat. 


cemented carbides, cast and forged alloys, cermets and unalloyed molybdenum metal. The 
short-time tensile strength at 2200° F is 42,800 psi; modulus of rupture 55,000 psi. How- 
ever, the use of MoSi, above 1800° F may be limited by a rapidly decreasing creep strength. 
This limitation may be modified by addition of an oxide to the disilicide. 


as 


powar | © from the Electro Metal- 
lurgical Company, p. O. Box 580, Niagara Falls, N. Y.; Fansteel Metallurgical Corporation, 
North Chicago, [IL; and Sylvania Electric Products, Inc., Towanda, Pa. It can be formed 
by hot-pressing, sintering or casting. The disilicide can also be coated on various materials 
by vapor deposition. For further information on molybdenum silicides, write Dept. 5 for 
our bulletin “Refractory Molybdenum Silicides”, Climax Molybdenum Company, 500 Fifth 
Avenue, New York 36, New York. It includes information recently released by the National 
Advisory Committee on Aeronautics. 
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Gray Iron... 


formation at stress levels as low as 
3000 psi. Stress is not proportional 
to strain at any stress level — the ma- 
terial is not “elastic”. 

2. Gray iron decreases in density 
when under stress. This volume 
change is greater in tension but also 
is present in compression. Graphite 
flakes apparently open up along 
planes approximately perpendicular 


to the applied stress. This stress is 
a tensile stress, which occurs in cer- 
tain directions even when externally 
applied stresses are compressive. 

3. Under combined tension-ten- 
sion stress, the greatest macroscopic 
strain is a function of the greatest 
tensile stress. The larger part of the 
strain measured by the gages is not 
the small strain of the matrix but 
that resulting from opening up of 
graphite flakes. This also accounts 
for the small lateral contraction of 


Engineers 


An invitation from 
Dr. W. E. Johnson, 
Project Manager 


Westinghouse 
Commercial 


Atomic Power 


“In our work on the Pennsylvania Advanced Reactor with the 
Pennsylvania Power and Light Company, we are pioneering an 
entirely new type of nuclear power plant. It is known as an 
aqueous homogeneous reactor, and offers numerous advantages 


over conventional fixed-fuel types. 
This is only one of our exciting and challenging projects, 


which keeps every man on his toes here at CAPA, May we talk 


with you and tell you more?” 


An Experienced, Young, Fast-Growing Team 
CAPA—Commercial Atomic Power Activity—is the most dy- 
namic new division at Westinghouse. We're “fluid,’’ not fixed. 


Supervisory jobs open up fast! 


Our growth curve is bound to be steep—as electric power 
demand and atomic power production pyramid sharply. We're 
entirely commercial—not dependent on government contracts. 
Opportunities for advanced study at company expense. Get in 
on the “industry of tomorrow’ today—at Westinghouse CAPA. 


... for Physicists Physical Chemists Chemical 
Engineers *« Mechanical Engineers + Electrical 
Engineers + Designers + Metallurgists 

Send résumé to: 
C. 8. Southard, Westinghouse Commercial Atomic 
Power, Box 355, Dept. 101, Pittsburgh 30, Penna. 


WATCH WESTINGHOUSE! 


FIRST IN ATOMIC POWER 


cast iron (about 0.28%) at tensile 
fracture. Density decreases, which 
accounts for lateral contraction being 
less than the accepted figure of 0.5. 

4. Although the fracture of gray 
iron is similar to that of a fully brittle 
material, it is actually preceded by 
extensive but highly localized plastic 
deformation. Rupture results from 
interconnected ductile fractures 
across the ferrite and by splitting 
across graphite flakes. 

5. Various fracture criteria sug- 
gested by other investigators do not 
adequately explain the mechanism of 
fracture of gray cast iron, which de- 
pends upon the solution of the prob- 
lem of randomly spaced saucer-like 
particles in a plastic medium. 

G. NELSON 


Microstructure of 
18-8 Ti 


Digest of “Metallography of 
Titanium-Stabilized 18-8 Stain- 
less Steels”, by T. V. Simpkin- 
son. @ Preprint No. 29, 1956. 


HE MicrostTrUCTURE of A.I.S.I. 

Type 321 normally consists of an 
austenite matrix with nonmetallic 
inclusions which are largely TiC and 
TiC-TiN solid solution phases, plus 
ferrite and sigma, depending on 
chemical composition and prior 
thermal history. This paper illus- 
trates fully the many features of 
these microstructures. 

The material studied was an in- 
duction furnace heat cast into a keel 
block. A vertical slice was forged 
into a bar with reduction of ten to 
one. Most of the photomicrographs 
are from the cast material, because 
the amount and distribution of the 
phases are more favorable in the cast 
state. 

Time and temperature required 
for formation and solution of chro- 
mium carbide and the preferential 
formation of titanium carbide are 
illustrated together with the proper 
etching techniques necessary to dis- 
tinguish the phases. The fine dot- 
like carbide occurring in cast Type 
321 is investigated; the author con 
cludes that it is chromium carbide 
rather than fine sigma. 

Sigma phases in cast and wrought 
samples are described separately. 
The effects of heat treatment on 
transformation and solution of sigma 
are illustrated. The effect of alumi- 
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Good Results with BTR Hollow-Bar 
in Manufacture of Fan Housing 


Based upon all-around performance 

less time spent in machining, good re- 
sistance to wear, and ease of heat-treat 
ment dies of BTR (Bethlehem Tool 
Room) Hollow-Bar rang the bel! recently 
at Electrolux Corp., Old Greenwich, 


Conn.; the steel was supplied by Lind- 


quist Steels, Ine., Bridgeport, Conn. 


The dies, hardened to approximately 
Rockwell C 60, and operating in a 100 
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ton press, formed fan housings from 
25-gage zine-coated sheet steel at the rate 
of more than 1600 pieces per hour. Re- 
dressing was required onee every two 
months or so, and then no more than 0.010 
in. was removed. 

BTR Hollow-Bar is made from our 
oil-hardening tool steel by a process 
called high-speed trepanning. By this 
method, we take hammer-forged round 
bars, core the inside diameter, then give 
them a rough-turning on the outside. 

With BTR Hollow-Bar there's no need 
to run up shop costs waiting for delivery 
of forged rings or dises. Instead, this 
fine tool steel comes to you ready to go, 
with no need for drilling, rough-boring, 
rough-facing or rough-turning. 

Your Bethlehem tool-steel distributor 
will be glad to explain how BTR Hollow- 
Bar ean be of real serviee to you. Or a 
phone call or letter to the nearest Beth 
lehem sales office will bring you detailed 
information promptly. 


ENGINEER SAYS: 
Remove all the “Bark” from 
Liquid-Quenched Tools 
Most users of tool steel realize that it is 
necessary to remove the “bark” (sealed 
and deecarburized outer surface) from 
tool-steel bars in order to obtain full, 
uniform hardness in heat-treatment, If 
this area is not removed, low hardness 
will result beeause of the low carbon con 
tent of the deearburized metal. It is not 
always recognized that this procedure is 
necessary on tools which are to be liquid 
quenched, even though portions of the 
tool do not constitute working surfaces. 
If tools are to be liquid quenehed, all 
the bark must be removed to avoid exces 
sively high quenching stresses which 
could cause cracking of tools during 
hardening Low carbon areas on the sur 
face transform during hardening at a 
different time than the higher earbon in 
terior. This sets up additional stress 
which, added to the high thermal stresses 
from quenching, could cause cracking. 
Air-hardened tools can tolerate bark on 
non-working areas because of the low 
hardening stresses in air hardening. But 
with liquid-quenched tools there are no 
exceptions 


remove all the bark. 


| TOOL STEEL: 
MOVIE 
WINS 
> ANOTHER 
AWARD 


“Teamwork,” Bethlehem’s new motion 
picture on tool steel, reeeived a second 
film award, a silver reel symbolie of ex- 
cellence, at the recent American Film 
Assembly competition in Chieago, 

The 16-mm, 30-minute color film ex- 
plains the manufaeture, quality control 
and heat-treatment of Bethlehem tool 
steels, It is 


machinists, heat-treaters, die makers and 


available for showings to 
tool manufacturers. To see the film, write 


to Publications Department, Bethlehem 
Steel Company, Bethlehem, Pa. 
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Cold Finished 
Bars - Sections 
Shapes 


Have you fully investigated the cost-saving advantages of 
furnace treated cold finished steels? For a number of years 
WYCKOFF has been saving time and money for industry’s 
leading buyers through highly specialized pre-treatment of 
steel to produce exact and unvarying working characteristics. 

One of our metallurgists will be glad to discuss this service 
as applied to your production requirements. 


PRODUCTS 
Carbon, Alloy and Leaded Steels « Turned and Polished Shafting 
Turned and Ground Shafting * Wide Flats up to 14” 
All types of furnace treated Steels 


Gateway Center, 30, Pa. 


Microstructure . 


num content on sigma formation is 
noted. It was shown that the com- 
monly recommended stabilizing heat 
treatment of 1 to 2 hr. at 1550° F. 
transforms the grain-boundary fer- 
rite largely to sigma and new aus- 
tenite. 1650° F. is usually too hot 
for sigma formation. 

A few of the conclusions are: 

1. In the as-cast condition some 
sigma phase is present in certain 
ferrite islands located at grain boun- 
daries, but no sigma is detected in 
ferrite islands located within the 
austenite grains. 

2. Chromium carbide is largely 
dissolved by 1 to 2 hr. at 1650° F., 
or in a shorter time at higher tem- 
perature. 

3. A temperature of 1750° F. or 
higher is necessary to dissolve all of 
the sigma phase during 30-min. 
heating. 

4. During initial heating of cast 
Type 321 at 1650 to 1750° F. much 
TiC is precipitated in a heavy dis- 
persion. Even when the initial heat- 
ing temperature of the casting was 
considerably higher (up to about 
2100° F.), such precipitation oc- 
curred, the amount decreasing with 
the higher temperature. 

The heat treatment commonly 
specified for testing susceptibility 
of 18-8 grades to “sensitization”, 
namely | to 2 hr. at 1200 to 1250° 
F., produced a small amount of 
sigma. However, it does not seem 
likely that this would have an im- 
portant influence on corrosion. 

D. J. Canney 


Changes in Modulus 
With Alloying 


Digest of “The Influence of 
Alloying on the Elastic Modulus 
of Titanium Alloys”, by W. H. 
Graft, D. W. Levinson and W. 
Rostoker. @ Preprint No. 10, 
1956. 


TRUCTURAL MATERIALS for aircraft 
applications should have high ra- 
tios of strength and modulus of elas- 
ticity to density. Much work has 
been done to improve  strength- 
weight ratios, and in this paper the 
feasibility of increasing the modulus- 
to-density ratio of titanium by alloy- 
ing was investigated. 
The dynamic modulus of elasticity 
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For your protection when you want 
tool steel remember... 


THERE IS ONLY ONE GRAPH-MO TOOL STEEL and it is 
made only by the Timken Company. Graph-Mo is a 
registered trade-mark owned by The Timken Roller 
Bearing Company covering our own graphitic type oil- 
hardening alloy tool steel. 


GRAPH-MO IS THE ORIGINAL OIL-HARDENING GRA- 
PHITIC TOOL STEEL. Graph-Mo is a metallurgical devel- 
opment of The Timken Roller Bearing Company, who 
developed and promoted the graphitic type tool steels. 


GRAPH-MO TOOL STEEL IS AVAILABLE ONLY through 


Roller Bearing Company. 


/ the authorized tool steel distributors of The Timken 


AKERS of quality dies, gages, punches and 

machine parts rely upon the Graph-Mo* trade- 
mark to insure the quality and economy needed for 
their parts. We're proud of that confidence. We 
prize Graph-Mo’'s reputation. The trade-mark 
Graph-Mo helps us protect this reputation. That 
trade-mark protects you, too. Here’s why: 


The trade-mark Graph-Mo identifies the most 
stable, machinable and wearable of all tool steels. 
By specifying Graph-Mo, the original graphitic tool 
steel, you can always be sure of these advantages 
and the high quality you've come to expect from 


¥ 


t 


Timken fine alloy steels. 


To be sure you get Graph-Mo, always specify it 
by name. And remember it is available only through 
authorized distributors of the Timken Company. 
For more information about it or our other spe- 
cially developed graphitic tool steels, send for the 
new 10th edition of “Timken Graphitic Steel Data 
Book”. Write The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. Tapered Roller Bear- 
ings, Alloy Steel and Seamless Tubing, Removable 
Rock Bits. 


See us at the NATIONAL METALS EXPOSITION, October 8-12, Public Auditorium, Cleveland, Ohio, Booth 1051 
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OF THE HEVI DUTY | 
VERTICAL 
FURNACE. 


Six uses which make this one furnace a must in your 
heat treating department. Send for Bulletin HD-646. 


, 


HEV!I DUTY ELECTRIC COMPANY & 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


Modulus of Ti. . . 


was measured at temperatures be- 
tween 70 and 750° F., using an elec- 
trostatic device. A bar of uniform 
cross section and length, L, was sus- 
pended by its middle and vibrated 
electrostatically from one end by a 
sine wave generator. At the resonant 
frequency for the fundamental vibra- 
tion, f,,, the bar ends vibrate through 
large amplitudes while the center is 
a node, This is readily detected. The 
absolute value of the modulus may 
be calculated from the equation 
E=4 L*f,2d, where d is the density. 

The variation of E or E/d with 
temperature was found to be linear. 
Thus, the modulus of elasticity of 
unalloyed titanium decreased from 
16.2 * 10° psi. at room temperature 
to 12.6 10° psi at 750°. Beta tita- 
nium was found to have a lower 
modulus of about 12 to 14x 10° psi. 
at room temperature, as measured 
on a group of alloys which retained 
soft beta after quenching 

Aluminum up to 8% was found to 
increase the modulus and decrease 
the density, in agreement with ear- 
lier findings. Oxygen and nitrogen 
had little effect up to 0.6 and 0.7% 
respectively — well beyond the im- 
purity limits for these interstitial 
elements. 

Compound-forming elements, par- 
ticularly up to 2.7% carbon and 1.4% 
boron, had a potent effect in increas 
ing the modulus of elasticity to 
20 * 10° psi. The other compound- 
formers, such as silicon up to 1.6%, 
beryllium up to 1.4%, and copper up 
to 11.5%, increased the modulus to 
about 17.3 10° psi. None of these 
elements increased E/d significantly 
over that for the 8% aluminum alloy 
(11.8 at 70° F., 10.6 at 500° F., and 
10.0 at 750° F.). Effects of solid- 
solution alloying are additive to that 
of compound formation. Thus an 
alloy of 6% Al and 0.6% C had a mod- 
ulus of 19.2 * 10° psi. at 70° F. 

The modulus of alpha-prime in an 
alloy with 10% vanadium was rather 
low, about 9x 10° psi. The presence 
of omega, the transition phase found 
in low-temperature aging of beta, 
was associated with a high modulus 
of about 20x 10° psi. In alpha-beta 
alloys, the modulus values were 
found to be intermediate between 
those of alpha and beta titanium and 
to vary with the relative percentages 
of each. R. L. Jarree 
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Mechanical Equation 
of State 


Digest of “Effect of Strain 
Rate and Temperature on the 
Plastic Deformation of High- 
Purity Aluminum”, by T. A. 
Trozera, O. D. Sherby and J. E. 
Dorn. @ Preprint No. 4, 1956. 


HE MECHANICAL equation of state, 

as originally proposed by Zener 
and Hollomon, suggested that the 
flow stress is a function of strain and 
of a second term Z. Z is the product 
of strain rate and an exponential 
function of the activation energy for 
plastic flow. Qualitatively, this re- 
iationship suggests that greater flow 
stresses are found as the strain and 
strain rate increase and as the tem- 


perature decreases. 
Dorn had shown that this me- 
chanical equation of state is not 


strictly valid, since the flow stress 
depends also on previous plastic flow 
as well as the instantaneous strain 
and strain rate. In the present work, 
they attempt to determine if flow 
stress is a single valued function of 
strain when Z is kept constant. In 
this case the activation energy for 
plastic flow need not necessarily be 
constant, and a mechanical equation 
of state is not implied. 

Aluminum sheet of 99.9974 purity 
was machined into tensile specimens 
0.100 in. thick, 0.250 in. wide and 
l-in. gage section, and annealed 50 
min. at 510° C. (950° F.) to equi- 
axed grain of about 1 mm, average 
diameter. These specimens were 
tested from 195 to 545° C., 
(—320 to 1015° F.) at four strain 
rates: 0.0035, 0.169. 7.0, and 600 
per hr. True stress-strain curves were 
obtained for each set of conditions, 
and formed a nonintersecting ho- 
mologous series of curves. 

It was found that the curves of 
high strain rate and high tempera- 
ture often overlapped curves of low 
strain rate and low temperature, 
showing that to some degree strain 
rate and temperature could be inter- 
changed. The analysis of the stress- 
strain data was rather masterful. 
First, the curves were replotted in 
terms of flow stress versus tempera- 
ture for constant strain values. From 
these, together with the original 
curves, curves were computed show- 
ing log strain rate versus inverse 
temperature, and from these in turn 
heat of activation was calculated 
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Hevi Duty Vertical Retort Furnace. Send for Bulletin HD-646. 
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This is en 
photo of a surface 


ing ond etching o 
cross-section of a 
forging, to reveal the 
“grain flow.” (x2) 


A PICTURE OF ADVANTAGES YOU 


can cet ONLY rrom FORGINGS 


In the picture above you see the grain flow in a forging. 


This picture demonstrates two things. First, the metal is 
dense and free from porosity. The impact or pressure of 
forging helps make it so. Such density is important when 
parts must have machined surfaces, when they must provide 
reliable strength and safety, and when they must be tight 
against leakage of liquids or gases. This quality reduces rejects 
and saves money. It contributes to safety and saves lives. 


Second, notice how grain flow lines follow the shape of 
the part. This improves impact resistance and fatigue strength 
of the part. In closed-die forging, these flow lines can be 
positioned, to give maximum properties where they are 
needed. As a result, forged parts can be lighter, safer, stronger, 
and frequently less costly. 

Thus this picture shows you why forged metal is metal 
you can trust. You can trust forgings for performance, and to 
save money. Find out how forgings can improve your products, 
your costs. Consult a Forging Engineer, and send for the 
booklets offered below. 


FOr GINGS 


DROP FORGING ASSOCIATION Dept. MP 
419 S, Walnut St.* Lansung, Michigan 


he Rew "T) or "Management Guide 
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Equation . . . 


A heat of activation of about 
35,000 cal. per mol was associated 
with the low flow stresses resulting 
from high temperatures and low 
strain rates, and this value is the 
same as for the activation energy for 
self-diffusion, high-temperature 
creep, and grain-boundary shearing 
in the same high-purity aluminum. 
The authors conclude that the mech- 
anism of plastic deformation in the 
low stress-strain curves is controlled 
by a “dislocation climb” process. 

The activation energies for the 
higher stress-strain curves were 
lower, decreasing from 35,000 to 
8700 cal, per mol, as InZ increased 
from 29 to 34 per hr. In terms of 
low stress (at a strain of 0.15 
for example), the low stress-strain 
curves correspond to flow stresses 
up to 1000 psi., while the high stress- 
strain curves correspond to flow 
stresses of 1000 to 12,000 psi. The 
authors suggest that the lower values 
of activation energy for plastic flow 
for the higher stress-strain curves 
arise from the greater amount of 
energy supplied mechanically, in 
turn due to the lesser energy re- 
quired by thermal fluctuations. 

R. |. JArree 


Transformation 


of U-Mo Alloys 


Digest of “Transformation 
Kinetics of Uranium-Molybde- 
num Alloys”, by R. J. Van Thyne 
and D. J. McPherson. @ Pre- 
print No. 20, 1956. 


HE TIME-TEMPERATURE relation- 
ships for the eutectoidal decom- 
position of the high-temperature 
gamma phase in uranium alloys con- 
taining up to 12% molybdenum were 
determined by isothermal transfor- 
mation studies. Metallography, X- 
ray diffraction, electrical resistivity 
and hardness measurements were 
used to detect phase changes. 
Samples containing 5.4, 8, 10 and 
12% molybdenum were prepared by 
are melting or by arc melting and 
vacuum casting. The protected spec- 
imens were annealed at 1832° F. 
and quenched into lead or lead-tin 
baths held at the transformation 
temperatures (390 to 1060° F.). 
Previous work has shown that the 
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Attach this advertisement to your letterhead » 


_EASY-FLO helps put dependability 
in this “Heat Warner”! (am 


This simple safety device is used on rail- 
road bearing boxes and all kinds of 
machines and equipment to give warn- 
ing when temperature rises to a danger 
point. It comes filled with an odorous 
gas or with smoke, under pressure, held 
in by an alloy plug that has a fusing 
temperature to fit the application. 

It's made of a drawn brass shell and a 
brass screw machine made cap, brazed 
with EASY-FLO 45. This low-tempera- 
ture silver brazing alloy is used because 
—it naturally and consistently makes 
gas-tight joints that have the properties 
to stay gas-tight permanently — namely 
— high strength with resistance to pres- 
sure, vibration, shocks, heat changes and 
corrosion equal to the metals joined. In 
addition, EASY-FLO 45 makes brazing an 
extremely simple, economical operation. 


HEAT WARNERS are products of Humphrey-Wilkinson, Inc. 
Chemical Manufacturers of North Haven, Conn. 
Equipment by Specialty Brazing Laboratory, Riverside, Conn. 


How’s this 
a for fast, easy 


metal joining! 


« Above are the parts with ring of EASY-FLO 45 wire time on the slowly revolving spindles with double-tip 
in place. Operator applies HANDY FLUX*, puts shells torch — heating time, 12 seconds. 
over alloy ring and cap, sets assemblies, cap down, on *Working at 1100°F, HANDY FLUX is a “must” to 
geared spindles. Above —2 assemblies are brazed at a — get full benefit of EASY-FLO 45's low flow point of 
1145°F. Besides, it is unsurpassed as a dissolver and ab- 
sorber of oxides. 


READ ALL ABOUT EASY-FLO 


BRAZING IN BULLETIN 20 
Write for a copy today. 


HANDY & HARMAN 


GENERAL OFFICES: 82 FULTON ST., NEW YORK 38,N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 
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U-Mo Alloys .. . 


body-centered cubic gamma phase 
decomposes into orthorhombic 
alpha-uranium and epsilon phase, an 
ordered body-centered tetragonal 
phase containing about 15.5% molyb- 
denum. The eutectoid point is lo- 
cated at about 1070° F. and 11.5% 
molybdenum. This study indicates 
that the nose of the TTT-curve for 
the 5.4% Mo alloy is at 1020° F. and 
0.1 hr. Transformation of the gam- 
ma phase begins in about 2 hr. at 
750° F. and 100 hr. at 570° F. No 


decomposition was observed after 
700 hr. at 390° F, 

Longer times are required for the 
initiation of transformation in alloys 
with more than 5.4% molybdenum. 
The gamma phase in the alloy con- 
taining 12% Mo did not decompose 
after even 1000 hr. at 660° F. 

The observed time for initiation 
of transformation depends on the 


method of measurement. Metallogra- 
phy is best for the detection of inci- 
pient transformation in the 5.4% Mo 
alloy and measurement of electrical 
resistance is best for alloys with 
higher molybdenum content. X-ray 


Work in comfort with 
SENTRY FURNACES 


When you heat treat high speed 
steels, you don't have to “heat-treat” 

our workers too. A national survey 

as shown manufacturers’ dissatis- 
faction with furnace equipment that 
causes uncomfortable working con- 
ditions by radiating excessive heat 
and producing objectionable fumes. 
Sentry Furnaces, with their enclosed 
Diamond Block Method of atmos- 
phere Control, reduce heat radia- 


tion and eliminate undesirable 
gasses and vapors, thus greatly 
improving working conditions 
around the furnace. Heat treating 
high speed steel tools, such as the 
milling cutter shown above, is typi- 
cal of the fine work required from 
Sentry Furnaces. 

Give your workers more efficient 
shop conditions, get a superlative 
product — specify Sentry. 


Visit Us In Booth 1203 at the Cleveland Metal Show 


diffraction is not satisfactory for de- 
termining when decomposition be- 
gins but is the best method of iden- 
tifying decomposition products. The 
usefulness of hardness measurements 
is somewhat limited by pre-precipi- 
tation hardening. 
R. F. Sroops 


Oxidation Resistance 
of Cr-Ni-Fe Alloys 


Digest of “Some High-Tem- 
perature Oxidation Character- 
istics of Nickel With Chromium 
Additions”, by G. E. Zima. @ 
Preprint No. 37, 1956. 


AttHoucn nickel-chromium alloys 

containing 16 to 20% Cr are 
among the most important bases for 
oxidation resistant alloys, there is 
surprisingly little information on 
the factors responsible for their low 
scaling rates. 


Their oxidation behavior is compli- 
cated, with the oxidation rate of rel- 
atively low-chromium alloys being 
increased to a maximum before de- 
creasing to the low values as the 
chromium reaches 20%. This paper 
attempts to clarify the effects of 
chromium on the NiO scale, which is 
of the metal-deficit p-type semicon- 
ducting class. 

The alloys investigated contained 
0.32 to 15% Cr by weight. (Supple- 
mental data on a 20% alloy was sup- 
plied by E. A. Gulbransen of West- 
inghouse Research Laboratory.) The 
alloys were rolled to 0.020-in. strip 
and annealed at 2300° F. for 24 hr. 
to a large grain size. Oxidation tests 
were mostly at 2000° F. The alloys 
with up to 7.6% Cr oxidized accord- 
ing to the parabolic rate law, 
W?=K,t, where W is the weight 
gain in g. per ce. and ¢ is the time in 
seconds, Alloys with 8.7, 11.1, and 
14.9% chromium were assumed to 
do the same and their K,, constants 
were averaged from multiple 6-hr. 
exposures at 2000° F. Gulbransen 
found that the 20% alloy also had a 
parabolic scaling curve at this same 
temperature. The ratio of scaling 
rates of the nickel-chromium alloys 
to pure nickel increased from 1 to 
12.4 at 7.6% Cr, dropped sharply to 
0.69 at 11.1% Cr, and then more 
gradually to 0.013 at 20% Cr. 

The scales consisted of an outer 
massive green-black layer of NiO 
containing more and more dispersed 
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Catalog ent ELECTRIC FURNACES 

THE SENTRY CO.- FOXBORO - MASS. 

914 


Sintox is Today’s ceramic—it’'s time saving—it's cost 
saving. For use on Today’s machine toois—on Today's 
materiais. Specity Sintox on Today's Jobs. 


For information write— 


SINTO 


CORPORATION OF AMERICA 


270 EAST HAMILTON STREET + ALLENTOWN, PENNSYLVANIA 
See us at the Metal Show BOOTH 1823 
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ENTANIUM 


unharmed 
at 2000°F 


heat-resistant 

nickel-chrome 
alloy 

disintegrates 


(Photo A) Kentanium shows only slight oxida- 


P ‘ : ‘ tion after test and is good for many more 
Exceptional resistance to oxidation, com- hours’ exposure at 2000°F, (Photo B) Hard 


bined with great strength at very high _nickel-chromium(355%) alloy is badly oxidized 
temperatures, are characteristics of Ken- and began to disintegrate during test. 
tanium, a titanium carbide composition. 
Here's proof. 

A square of K161B Kentanium and a 
similar square of a well-known, heat- 
resistant 35 chromium-15 nickel alloy 
were exposed for 120 hours in an unsealed 
muffle furnace heated to 2000°F. The 
accompanying photographs vividly show 
how each piece was affected. While Ken- 
tanium is still good for hours of exposure 
at high temperatures, the nickel-chrome 
alloy has oxidized badly and has begun 
to disintegrate. 

This demonstration suggesta how well 
Kentanium will perform in such applica- 


tions as furnace parts, heat-treating fix- 
tures, quench guide rings, turbine blades, 
nozzle vanes, bushings and other parts 
where strength at high temperature, plus 
high resistance to oxidation, are factors. 

Parts illustrated at the right are typical 
applications of Kentanium. The Kenta- 
nium series represents only a part of 
Kennametal’s wide range of hard carbide 
compositions that are helping designers 


who require metals offering high resistance 
to abrasion, deflection, deformation, im- 
pact or corrosion. Perhaps one or more of 
these Kennametal compositions will help 
you get your idea off the drawing board 
into production. These materials are de- 
scribed and many applications discussed in 
two booklets: B-111-A— ‘Characteristics 
of Kennametal,’’ and Designing 
with Kennametal.” 

Write KenNAMeETAL INc., Latrobe, Pa. 


*Registered Trad 


Cr-Ni-Fe Alloys . . . 


Cr,O, crystals as the chromium con- 
tent increased, and a powdery sub- 
strate under this scale whose amount 
also increased with chromium. Dur- 
ing cooling, the outer layer of NiO 
separated from the substrate to a 
greater extent as the chromium con- 
tent increased. The substrate was 
found to consist of NiO, Cr.O,, and 
a spinel (NiCr,O,). The concentra- 
tion of the spinel increased to a 
maximum at 8.7% Cr (approximately 
the content of maximum oxidation 
rate) and decreased to practically 
nothing at 14.9% Cr. The concentra- 
tion of Cr,O, increased progres- 
sively as the chromium content in- 
creased; at the metal interface, the 
substrate was believed to consist en- 
tirely of a layer of Cr,O,. The coin- 
cidence of the highest oxidation rate 
with the peak content of spinel, and 
the lowest oxidation rate with in- 
creasing Cr,O,, is significant. 

In analyzing the substrate after 
deep scribing, some metal lines cor- 
responding to substantially unalloyed 
nickel were found. This would sug- 
gest that Cr,O, enters the oxide by 
reduction of NiO by chromium. 

The lattice constant of the NiO 
in the scale decreases to a minimum 
at 2% Cr, as the lattice becomes sat- 
urated with chromium. However, for 
thin samples that were totally ox- 
idized, the minimum in the NiO lat- 
tice constant and the apparent chro- 
mium solubility occurred at about 
4% Cr in the oxide. This suggests 
that the conditions existing in the 
scale depart considerably from equi- 
librium. Beyond 2% Cr, the lattice 
constant of NiO increases, appar- 
ently because of interstitial solution 
of one or more of the ions involved. 

According to the oxidation theory 
based on the defect model, it was ex- 
pected that the initially decreased 
oxidation resistance would  corre- 
spond to an increased number of 
nickel ion vacancies until the chro- 
mium was saturated. This was not 
found to be true. In general, the ex- 
perimental results were much more 
complicted than could be explained 
by simple models based on defects 
in the NiO lattice or mixed Ni-Cr 
oxide lattices. The authors conclude 
that the Cr,O, rather than the spinel 
imparts oxidation resistance to the 
Ni-Cr alloys. 

R. L. Jarree 
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CHASE® 
NICKEL LEADED 
COMMERCIAL BRONZE 


BRASS & COPPER CO. 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Chcage 
Detret 
Gone 
Daves 


Tensile Strength up 27% 


Yield Strength up 20% 
above leaded commercial bronze! 


Rugged is the word for Chase Nickel Leaded Commercial 
Bronze. It has all the corrosion resistance of Leaded Com- 
mercial Bronze, plus increased tensile and yield strength. 
At the same time, Chase Nickel Leaded Commercial Bronze 
has a high relative machinability of 80%, which is ex- 
cellent for screw machine work. 


This is the bronze alloy — moderately priced—for your 
products that take a beating! Products like electrical fasten- 
ers, pole line hardware, nuts and bolts. 


Chase Nickel Leaded Commercial Bronze is available in 
round and hexagonal rod form. Round sizes from “4” to 1” 
diameter. Hex sizes from %” to %&” diameter. For further 
information, write Chase Engineering Service, Dept. A. 
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1% & 5 x 8 mill with roll change 
mechanism, designed to operate 
within glove box enclosure for 


at Argonne National Laboratory 


processing pyrophoric materials 


Looking For a Versatile Mill 
To Roll Your Toughest Metals? 


Proven to be the ideal rolling mill for handling such highly work 
hardening materials as stainless steel, titanium alloys, beryllium 
copper, nickel-iron, magnetic materials, and jet engine super alloys, 
this extremely rugged and compact unit offers you a complete roll 
change in less than 15 minutes by means of a revolutionary, quick 
release mechanism. As a 2-high mill, or as a 4-high mill offering a 
choice of work roll diameters, it may be arranged with pay-off and 
recoiler stands and used as either a one-way or reversing unit. 


Whether your requirements call for hot or cold rolling of wire 
shapes, hot or cold reduction of ingots and bars, or finish rolling of 
strip to less than 0.001”, you can now have at your command one 
mill to do all or a combination of these jobs. 


STANAT builds a complete line of 2-high/4-high mills ranging 
from % & 4 x 6 to 24 & 10 x 14 in addition to metal powder rolling 
mills, slitting lines, levelers, wire flattening mills and wire drawing 
equipment. 


For detailed information, 


write today! 


STANAT MANUFACTURING CO., INC. 


472 37th Street, Long Island City, New York 


2-High/4-High Combination 
Torque Arm Rolling Mill 


Work Hardening 
High-Manganese Steel 


Digest of “Transformation 
Products in Cold-Worked Aus- 
tenitic Manganese Steel”, by 
R. K. Buhr, S. L. Gertsman and 
J. Reekie. @ Preprint No. 28, 
1956. 


ANY THEORIES have been pro- 

posed to explain the marked in- 
crease in hardness of austenitic man- 
ganese steel obtained by cold work- 
ing. Early investigators thought that 
part of the austenite transformed to 
martensite and that the transforma- 
tion occurred in the slip planes pro- 
duced by cold working the steel. 
Since the presence of transformation 
products in the strained steel could 
not be detected, an alternate theory 
suggests that the increase in hard- 
ness is the result of grain fragmenta- 
tion and interlocking and blocking 
effects along the slip planes within 
austenitic grains. 

Samples were prepared from two 
heats of steel having compositions of 
1.25% C, 14% Mn and 1% Si. They 
were cold worked by dropping a 
steel weight from various heights so 
that the weight struck a conical por- 
tion of the specimen. A range of im- 
pacts from 10 to 150 ft-lb. was used. 

The manganese steel was para- 
magnetic, or very nearly so, when in 
the unworked condition at 77° F. 
The value for susceptibility was high, 
about 28 x 106 electromagnetic units 
per g. After impact, each specimen 
was mounted in a susceptibility bal- 
ance and the force exerted on it was 
measured for a number of field 
strengths at 77° F. The temperature 
variation of magnetization was in- 
vestigated by mounting a small tubu- 
lar furnace around the specimen be- 
tween the poles of the electromagnet. 

Cold working produces a ferro- 
magnetic component. In a constant 
field, the amount of magnetization 
increases with increasing amounts of 
cold work until a maximum value is 
reached after which it decreases 
slightly. Estimates were made of the 
approximate amount of ferromag- 
netic constituent and although the 
values are two or three times those 
indicated by data plots, it is clear 
that the amount involved is very 
small and that in this respect, the 
transformation differs markedly from 
that in austenitic stainless steels. 

An attempt was made to measure 
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Available Through Harshaw 


Extended 


NOW OFFER Spectral Range 


Linear 
Absorbance 


Linear 
Wavelength* 


HARSHAW SCIENTIFIC 


ee OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, 
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Extended Spectral Range covers not only 
the ultraviolet and visible spectra, but the near- 
infrared. Many materials which absorb in the 
infrared also absorb in the near-infrared, and 
may now be analyzed easily and quickly with 
the Model DK. 


Speed .. . Entire spectral range may be cov- 
ered in five minutes or in five hundred. Your 
choice of speeds between these extremes. Of 
course, it is not necessary to cover entire spec- 
trum... as much or as little as desired may be 
recorded, automatically. 


Choice of Data Presentatian .. . record in 
percent transmittance, in absorbance, or in spec- 
tral energy, as you choose. 


Extreme Resolution and Reproducibility 
... throughout the entire spectral range. The DK 
has such exceptional design and construction 
features that its performance is limited only by 
the basic physics of optics, detectors and sources. 


Double Beam Photometry .. . with single 
detector ... a unique system, designed for max- 
imum accuracy, reproducibility and sensitivity. 


DK-1 strip-chart recording. Uses a conventional 
strip-chart recorder ... practically any wavelength 
range may be plotted on any length of chart. The 
chart may be expanded, tor more detailed analysis 

. or compressed, to show a wide range on a small 
chart. Reaction rate studies are carried out merely 
by disconnecting the wavelength drive. 


*Kit available for conversion of DK-2 


DK-2 flat-chart recording. Uses a flat 11" x17" 
chart, for easy handling and uniformity. Charts are 
available with a variety of preprinted wavelength 
scales, or without wavelength calibration. For reac- 
tion-rate studies, an additional motor is needed, to 
drive the recording pen. 


Your Local Harshaw Scientific Office will demon- 
strate these instruments for you and give you complete 
details. A telephone call or a post card will get 
prompt attention. 


— 
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Work Hardening . . . 


the magnetization as a function of 
temperature and thus determine the 
nature of the ferromagnetic constit- 
uent for several cold worked sam- 
ples. The results indicate that two 
ferromagnetic components may be 
involved, one with a Curie point 
near 250 to 300° F. and the other 
having a much higher Curie point. 
The former may be a complex car- 


bide of manganese and iron and the 
latter may be alpha iron. Heating to 
500° F., 
stable increase in magnetization. 

The lower impact loads do not 
work harden the specimens through- 
out and the maximum hardness oc- 
curs at a point below the surface of 
the cold worked specimens. A rough 
correlation was found to exist be- 
tween the “average hardness” and 
the amount of ferromagnetic con- 
stituent produced, 


even for 20 min., causes a 


Cincinnati Sub-ZEROing in 


To assure maximum accuracy for every turning 
operation, The R. K. LeBlond Machine Tool 
Company utilizes a Cincinnati Sub-Zero Indus- 
trial Chilling Machine in shrink fit assembly of 
spindle bearing raceways. 

his internationally known lathe manufacturer 
mounts the spindles of its heavy duty lathes in 
precision tapered roller bearings which run in 
close tolerance steel raceways. Shrink fit assembly 
assures that raceways will fit tightly in headstock, 
perfectly aligned for true spindle operation. In 
addition to raceways, many other vital components 
are chilled with Cincinnati Sub-Zero equipment 
at R. K. LeBlond, in stabiliza- 
tion as well as assembly opera- 
tions. 

A new catalog on the com- 

ylete line of Cincinnati Sub- 

Zero equipment for in- 
dustrial and laboratory 

use is now available. 

Write for your free 
copy or outline your 

special low temperature be 
requirements. 
AFT 


Spindle bearing raceway 
im Cincinnati Sub-Zero 
R 70-10 at 


Sub-Zero Products 


GENERAL OFFICES and PLANT @ 3930R8-6 Readir 


Direct visual evidence was ob- 
tained of the existence of a ferro- 
magnetic constituent produced by 
cold work by using a magnetic col- 
loid technique. A replica electron mi- 
crograph of a severely cold worked 
sample shows sets of parallel lines 
resulting from severe etch attack 
along regions of slip bands. They are 
believed to be due to the formation 
of a fast-etching secondary phase 
along slip planes by the cold work- 
ing strains. These characteristic sets 
of lines are not present in replicas 
of unworked specimens. 

In summary, when austenitic man- 
ganese steel is cold worked by im- 
pact, a small quantity, probably not 
exceeding a few hundredths of a per- 
cent, of a ferromagnetic phase is 
formed. This phase is probably com- 
posed of two constituents, a complex 
carbide and alpha iron. The trans- 
formation product appears to be 
tempered martensite. Some correla- 
tion exists between hardness and the 
amount of ferromagnetic phase pres- 
ent in the cold worked steel. Mag- 
netic colloid tests show the ferro- 
magnetic constituents to be present 
along the traces of slip planes and 
along grain boundaries. The harden- 
ing mechanism may be similar to 
that which occurs in age hardening 


alloys. 
G. A. Frirz_en 


Evaluating Ultra 
High-Strength Steels 


Digest of “Bend: Tensile Rela- 
tionships For Tool Steels at 
High Strength Levels”, by J. C. 
Hamaker, Jr., V. C. Strang and 
G. A. Roberts. @ Preprint No. 
25, 1956. 


N EVALUATING the mechanical 

properties of ultra high-strength 
steels, hardness levels are reached 
where the bend test seems to offer 
more reliable and sensitive measure- 
ment of strength than the ordinary 
tensile test. Tensile test results may 
be erratic because slight misalign- 
ment of the specimen holders or 
small imperfections of the specimen 
surface can cause brittle failure at or 
below the yield point, thereby ob- 
viating any measurement of the ten- 
sile strength or relative ductility. 
Even when a complete load-exten- 
sion curve is obtained, the small total 
deformation is not amenable to ac- 
curate measurment and the data 
show considerable scatter. 
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Unit saves 2% man hours 
on each shaft machined from 


Unit Crane & Shovel Corporation, 
Milwaukee, ‘lowered the boom” on costs 
by using OSTUCO tubing for vertical 
traction shafts in its line of heavy construction 
equipment. By eliminating a center-boring 
operation, Unit saved 2/4 hours 
machining time on each shoft. 


OSTUCO tubing has tremendous strength 

to absorb the constant shock and strain to which 
Unit equipment is normally subjected and 
machines easily to precision tolerances. 


Cash in on the economy of OSTUCO'S unique 
**Single-Source-Service''— complete 
tubing facilities ‘under one roof''—by 
contacting your nearest OSTUCO sales office, 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 


Birthplece of the Seomless Steel Tube Industry in America 

SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Oot Pork! 
CLEVELAND * DAYTON * DENVER + DETROIT (Ferndale) 

HO 


USTON * LOS ANGELES (Beverly Hills) © MOLINE 
NEW YORK © NORTH KANSAS CITY * PHILADELPHIA 
PITTSBURGH * RICHMOND © ROCHESTER © ST. LOUIS 
SEAMLESS AND HECTNC-AEDSTANCE WELDED ST. PAUL © SALT LAKE CITY © SEATTLE * TULSA * WICHITA 
STEEL TUBING—Fabricating and Forging CANADA, RAILWAY & POWER ENGR. CORP., LTD. 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
225 Broadway, New York 7, New York 


Be Sure to Visit Our Booth £311 of the A.S.M. Metal Show in Cleveland 
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Tough, hard ceramic coatings 
provide superior bearing surfaces 


Sprayed alumina forms “sap- 
phire-hard” surfaces highly re- 
sistant to wear, abrasion and 
corrosion. Ideal for bearing sur- 
faces, seals. 


Development of the new Metco 
THERMOSPRAY GUN for spraying high- 
melting-point ceramic materials at low 
cost opens up a variety of new practical 
applications. One that has produced a 
great deal of interest is the use of 
sprayed alumina coatings for bearing 
surfaces and mechanical seals. This 
THermMoSpray 101 Ceramic Powder 
produces surfaces with a hardness of 
9.0 on the Moh scale, (only the dia- 
mond rates 10.0) with excellent resis- 
tance to wear, abrasion and corrosion. 
When used in combination with special 
phenolic or furane plastic sealers it 
provides superior protection against 
many acids. 


Another THermoSpray Powder — 201 
— is zirconia which is somewhat softer 
than No. 101 but provides superior heat- 
insulating properties. Melting point of 
this material is 4600° F. and particle 
hardness 8.0 on the Moh acale. 


Pump rod sprayed 
with alumina 

provides superior 
protection against 
abrasion and corrosion. 


free bulletins 
(See last paragraph above) 


Hard-facing alloys of the self-fluxing, 
nickel -boron-silicon type in powder form 
can also be applied with the Metco 
Type P THEeRMOSPRAY GUN. These 
coatings may be fused, semi-fused, or 
left unfused depending on the hardness 
desired, from RC 30 to RC 65, depend- 
ing on the alloy and the process used. 


The new THERMOSPRAY GUN operates 
without compressed air, only oxygen 
and acetylene being required. The free- 
flowing THERMOSPRAY powders are fed 
to the flame nozzle from a hopper atop 
the gun, melted and propelled to the 
surface to be coated. These materials 
ave sprayed many times faster (up to 
15 sq. ft. per hour—.010" thick) than 
has been possible with equipment previ- 
ously available. Deposit efficiencies are 
in excess of 95%. These factors result 
in extremely low coating costs. 


Preliminary engineering data con- 
tained in Bulletin 127 covers ceramic 
coatings while Bulletin 126 covers the 
hard-facing alloys. Either or both may 
be obtained by filling out the coupon 
below or writing on your company’s let- 
terhead. No obligation, of course. 


The following trade names are the property E 
= neering Co., Inc. Merco*, TueamoSrnay. . US, Pat. of. 


— = 


Metallizing Engineering Co., Inc. 


1183 Prospect Ave., Westbury, L. 1, New York 


Please send me (7) free Bulletin 127 (ceramic coatings) 
(0 free Bulletin 126 (hard-facing). 


Name 

Title Company 

Address 

City Zone State 


High-Strength Steel . . . 


The bend test has become a pop- 
ular method of testing in recent years 
because specimens are relatively 
easy to prepare and the stress-strain 
characteristics can be determined 
readily with strain gages. 

Two medium-alloy toolsteels, heat 
treated to various hardnesses, were 
tested in tension and in bending 
(single and double point loading) 


_ to obtain preliminary conversion re- 


lationships between the two test 
methods. In the hardness range from 
C-30 to 55, tensile strength was 
equivalent to 45 to 50% of bend 
strength and the 0.2% offset yield 
strength was equal to about 88% of 
bend yield strength. The relationship 
between tensile elongation and bend 
deflection is also shown. 

The strength of three other tool- 
steels as a function of hardness was 
also determined to indicate the gen- 
eral utility of the bend test for eval-- 
uation of ultra high-strength ma- 
terials. An interesting decrease in 
modulus of elasticity with increasing 
hardness was observed in three of 


the alloys. 
H. J. 


Transformation of 
Uranium-Base Alloys 


Digest of “Transformation 
Kinetics of Uranium-Niobium 
and Ternary Uranium-Molyb- 
denum-Base Alloys”, by R. J. 
Van Thyne and D. J. McPher- 
son. @ Preprint No. 19, 1956. 


HE EFFECT of additions of colum- 

bium alone and in combination 
with molybdenum on the stability of 
the high-temperature gamma phase 
in uranium-base alloys was evalu- 
ated by determination of TTT- 
curves. Phase transformation was 
measured by metallographic exam- 
ination, X-ray diffraction, hardness 
and electrical resistance. 

Samples were prepared by arc 
melting or by arc melting and cast- 
ing. The binary alloys were solution 
treated at 1920° F. and the ternary 
alloys at 1830° F. and quenched to 
the isothermal transformation tem- 
peratures. 

The gamma phase in the 10 and 
20% columbium alloys decomposes 
into orthorhombic alpha-uranium 
and another gamma phase containing 
about 60% Cb. Metallographic exam- 
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Water... 


along the Norfolk and Western 
the plant site for you! 


You can build a steel mill along the N&W 
and be “next door’’ to coal and limestone. 
You can build directly alongside the water 
you need. You can avail yourself of short- 
haul advantages in transporting ore from the 
big, modern Port of Norfolk. 

The coal is the world’s finest Bituminous, 
and the supply is virtually unlimited. 

The limestone is top-grade . . . dolomites 
and high-calcium. . . the largest sources east 
of the Mississippi. 

The water is adequate for the needs of a 
steel mill of any logically conceivable size. 


and. Western. 
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We have eye-opening data on exceptional 
location advantages for steel mills. WE 
INVITE YOU TO CONFIRM OUR FINDINGS. 
Our plant location specialists will work with 
you in confidence and without obligation. 

The advantages outlined are exceptional. 
Investigate them. 


Write, Wire or Phone: 

L. WARD, Manager 

INDUSTRIAL AND AGRICULTURAL DEPT, 
Drawer MP-717 (Phone 4-14561, Ext. 474) 


Norfolk and Western Rallway 
ROANOKE, VIRGINIA 


Attention Steel Executives 


“THE 


ELECTRON MICROSCOPE 


AT WORK...” 


THe Bon SCIENCE 

ELECTRON | , WORK 
MICROSCOPE 


—New Booklet Available 


How science and industry use the RCA Electron Microscope to 
solve problems of quality control, product improvement and new 
product development including fundamental research, is told in 
this new booklet, “The Electron Microscope at Work in Science 
and Industry.” Actual case histories are cited, and a variety of 
micrographs of industrial and medical subjects provide revealing 
examples of the electron microscope at work. We believe you 
will find this booklet interesting and helpful. Write for your free 
copy, or use coupon below. 


Radio Corporation of America 
Dept. J-72, Buliding 15-!, Camden, New Jersey 


, Please send me o copy of your new booklet, 
“The Electron Microscope at Work in Science 


RA DIO | ond Industry.” 
CORPORATION | 
of AMERICA 


— - TITLE 


ln Canada: RCA VICTOR Company 
Limited, Montreal city 


Uranium Alloys .. . 


ination indicates that the eutectoid 
temperature is between 1110 and 
1200° F. The nose of the TTT-curve 
for the 10% Cb alloy is at about 
1020° F. and 0.2 hr. Longer times 
are required for the 20% Cb alloy 
and the nose of its TTT-curve is at 
about 1020° F. and 10 hr. 

The gamma phase in the ternary 
alloys decomposes into alpha-ura- 
nium and body-centered tetragonal 
epsilon phase. At 930° F., the 
gamma phase begins to transform in 
less time in the 8 Mo, 3 Cb alloy than 
in the 8 Mo, 1.5 Cb alloy. The sta- 
bility of the gamma phase is appar- 
ently reduced by an increase in the 
columbium content. At temperatures 
below 750° F., the situation is re- 
versed and the alloy with 3% colum- 
bium is the more stable. 

The nose of the TTT-curve for an 
8 Mo, | Pt alloy is at about 840° F. 
and 25 hr. After 1000 hr. of anneal- 
ing at 930° F., this alloy is com- 
pletely transformed. At lower tem- 
peratures transformation is not com- 
plete in any of the alloys after ex- 
posure up to 1000 hr. 

The high-temperature gamma 
phase in uranium-base alloys is sta- 
bilized by the alloying elements 
tested. Extrapolation of the TTT- 
curves of the three ternary alloys in- 
dicates that the gamma phase in the 
8 Mo, 3 Cb alloy is more stable at 
temperatures below 660° F. than 
gamma phase in the other two alloys. 

R. F. Sroors 


Effect of Sulphur 
in Titanium Alloys 


Digest of “The Effect of Sul- 
phur on the Properties of Tita- 
nium and Titanium Alloys”, by 
L. W. Berger, D. N. Williams 
and R. I. Jaffee. @ Preprint 
No. 12, 1956. 


ULPHUR ADDITIONS to commercially 

pure titanium have been found to 
increase the tensile strength at con- 
centrations up to 0.68% and cause a 
corresponding decline in ductility. 
This paper reports the effects of sul- 
phur in both sponge-base and iodide- 
base binary titanium-sulphur alloys 
and the effects of minor amounts of 
sulphur in various commercial and 


(Continued on p. 228) 
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eal treatin 


A putt that didn’t drop has lost many a championship. 
And a quench that didn’t ‘‘come off right’’ has ruined 
many heat treating jobs. Because this last step is 
crucial, top heat treaters depend upon the finest 
quenching oil they can find—HOUGHTO-QUENCH. 
With the entire costly processing at stake, it doesn’t 
pay to take chances with ordinary oils. 

Houghto-Quench provides complete ‘‘wet-out’’—no 


HOUGH 
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soft spots, less carry-off. It is stable — won't thicken 
and rarely has to be changed. It gives you the quench- 
ing speed and hardening safety you want. 

Your Houghton Man will be glad to show you how 
you can get all these benefits by standardizing on 
Houghto-Quench Oil Write for the latest ‘“Quench- 
ing Handbook” to E. F. Houghton & Co., 303 W. 
Lehigh Ave., Philadelphia 33, Pa. 


on-the-job service... 
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TOOL STEELS 
AHEAD 


VULCAN Vairloy, used by Algon- 
quin Tool & Mfg. Co., Chicago, 
makes dies with negligible distor- 
tion in hardening, that produce 
100,000 TV bases per grind. 


Solving troublesome problems 


Here’s another good reason why Vulcan tool steels are 
ahead—for present Vulcan customers and for you. 


Algonquin Tool and Mfg. Company had a problem of 
making dies with absolute minimum distortion in hard- 
ening. Results were outstanding—heat treat distortion 
was negligible—close tolerances were met with a mini- 
mum of grinding after hardening—tools gave 100,000 
stampings per grind. 


If you have a tool steel or die problem—look ahead to 
Vulcan. A representative is nearby. 


HK H. K. Porter Company, Inc. 


Aliquippa, Pennsylvania 
Offices end in Pittsburgh, Neweork, Cambridge, 


. Buffelo, Detroit, Lansing, Chicoge 
Milwovkee, St. Lovis, Paterson (N. J.), Bridgeport 


Sulphur inTi... 


experimental alloys. Additions up to 
18.5% sulphur were studied. 

The room-temperature solubility 
of sulphur in titanium appears to be 
between 0.009 and 0.017%. Since an 
initial sharp increase in strength 
occurs before sulphides are evident 
in the microstructures of specimens, 
the considerable strengthening of 
titanium observed with a_ corres- 
ponding sharp decline in ductility 
probably results from solid-solution 
hardening. 

Additions up to 0.025% cause sig- 
nificant increases in tensile and yield 
strengths. Sulphur up to 0.45% 
caused only a slight increase in 
strength and a decline in ductility. 

As little as 0.004% sulphur refines 
the grain size of both as-cast and 
wrought titanium. The maximum 
effect is obtained with about 0.05% 
sulphur. Sulphide networks are 
formed in castings containing as little 
as 0.25% sulphur and they act as 
grain refiners. The networks may be 
broken up by subsequent working 
and annealing treatments. Annealing 
for long times in the alpha field 
causes considerable grain growth in 
the sulphide-containing alloys. Sul- 
phur additions have little effect on 
the beta transus of titanium. 

Additions of 0.2% sulphur to titan- 
ium alloys containing molybdenum, 
vanadium or aluminum plus vana- 
dium cause a marked increase in 
yield strength with only a slight de- 
cline in ductility. This amount of 
sulphur is sufficient to refine the 
grain, both as-cast and wrought. 

G. A. Frirz_en 


Complex Carbides in 
Cr-Co-Mo-Ti-Fe Alloys 


Digest of “Influence of Molyb- 
denum on the Phase Relation- 
ships of a High-Temperature 
Alloy”, by H. J. Beattie, Jr., 
and F. L. VerSnyder. @ Pre- 
print No. 35, 1956. 


NuMBER of nickel-base alloys in- 
clude molybdenum as an alloy- 
ing element to impart strength at 
high temperature. Most of these al- 
loys have one or more disperse car- 
bide phases of the types My,C, and 
M,C, in both of which part of the 
(Continued on p. 232) 
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with the duplex 


With the touch of a button the operator releases Simultaneously, the Duplex Ajaxomatic melts 

the complete automatic cycle: die closing, Ajaxo- batches of scrap and pig. Weight, time and 

matic pour, shot, cooling, die opening, ejection. temperature of each automatic pour are closely 
controlled. 


"ESULTS: Higher production rate 
Uniform casting quality 
No molten metal handling 
No operator fatigue 


PRODUCTION: Up to 500 pounds per hour 


CASTING SIZE: 2 pound to 20 pounds VISIT BOOTH 
1609 
(Special units available for higher rotings) METAL SHOW 


MAY WE STUDY YOUR REQUIREMENTS 


AJAX ENGINEERING CORP., TRENTON 7, N. J. 


MELTING 


AJAX ELECTRO METALLURGICAL CORP., ond Associated C 
AJAX ELECTROTHERMIC CORP... frequency induchow 
WReg. U.S. Patent Office AJAX ELECTRIC FURNACE CORP., yall Fo nares lor 
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Incorporated within vacuum chamber is a rail-mounted ingot mold carriage, which passes through the vacuum lock, moves into position to receive the heat of 
processed metal and then carries it out on to the mold storage floor. Vertically-hinged door swings fully open, permitting unobstructed access to interior of furnace 


The metals industry is profiting from 
the use of other STOKES production equipment 


Vacuum Metallizers. Stokes offers a com- 
plete line of vacuum metallizing equip- 
ment to plate metals for improved surface 
finish ...also to provide conductive 
coatings on non-conductive materials 


Powder Metal Presses. Cost savings and 
the compacting of incompatible alloys 
have made powder metallurgy an accepted 
process. Stokes offers the most complete 
line of presses in the industry. 


Vacuum Pumps. For rapid evacuation and 
holding high vacuums, Stokes offers 
mechanical pumps, and ‘‘Ring-Jet’’ oil 
vapor diffusion and booster pumps. New 
design affords 10 to 100% greater speeds 
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installed by 


Stokes vacuum furnace 


Allegheny Ludlum 


His new Stokes high-vacuum furnace was 
jpn installed at the Watervliet, N. Y. 
plane of Allegheny Ludlum Steel Corporation 
It is an important component of the company’s 
new Induction Vacuum Department . . . which, 
for the immediate future, will devote itself to 
various aspects of a dev elopment program on a 
wide variety of alloy steels 


Featuring a particularly compact and simplified 
design . . . the unit permits the direct flow of 
materials through the chamber, eliminates the 
need for costly auxiliary equipment, and mini- 
mizes the space required for operations. Con- 
trols for vacuum pumping, charging, alloying, 
melting, and casting are centralized and con 
veniently located. 


Reference Data: 


Microvac Purmps—Catalog 750 

Diffusion and Booster Pumps 
Specification and Performance Data 

Story of the Ring-Jet Pump 

How to Care for Your Vacuum Pump 
Booklet 755 

Vacuum Furnaces—Catalog 790 

Vacuum Metallizing—Catalog 780 

Vacuum Calculator Slide Rule 

Powder Metallurgy Today 

Powder Metal Presses—Catalog 810 
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for high alloy steel melting 


Research studies with new unit will precede 
production operations on semi-continuous basis 


If you are planning to explore the interesting 
potential of modern vacuum metallurgy, plan, 
too, to take advantage of the undisputed 
leadership in equipment and experience which 
Stokes can apply to your problem, Prime sup 
plier of vacuum furnaces for production use, 
Stokes incorporates the features you need for 
simplified operation and dependable service 
With the Stokes vacuum lock, you can make 
multiple melts and manipulate the melt without 
breaking the vacuum. High capacity pumping 
systems, combining new Stokes Ring-Jet 
Booster Pumps and rugged Microvac roughing 
pumps, provide fast evacuation and dependable 
holding of desired vacuum 


A Stokes engineer will be glad to consult on 
your specific application, help you select the 
most suitable of the many basic Stokes designs 
for your work, and engineer modifications to 
your special requirements, For technical data, 
write for Stokes Catalog No. 790, “High 
Vacuum Furnaces.” 


Vacuum Purnace Division 
F. J. STOKES CORPORATION 
5524 Tabor Road, Philadelphia 20, Pa 
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LOOKING 


€ for a plant site? 


a for existing industrial space ? 


You can find either ... or both 
at Booth 2007 at the Metal Show. 


Factual, up-to-the-minute data is available on more than 2300 com- 
munities in seven important metal-working states: Michigan 
Indiana ... Ohio... West Virginia . . . Virginia . . . Kentucky .. . and 
Tennessee. This is a free service of the American Gas and Electric 
System and all inquiries are handled confidentially. 


SEE 


TALK 


the products and scale models of well-known metals 
producers and manufacturers that have found the 
AGE System periect for profitable operation. Some 
are your customers—others are your suppliers. 


with men who have helped all types of industries 
to find the plant sites best suited for their needs. 
Because they have a detailed knowledge of such a 
large area they will be able to save you months of 
hard work. 


LEA RN what this area has to offer in resources, labor, water, 


ee transportation, distribution, climate, living condi- 


tions, ete. 


There's absolutely no obligation—and 
no charge. So stop in at Booth 2007-it 
will be time well spent. 


if you can't get to the show write for our free “Natural Resources 
Map” brochure. This brochure contains a large size map printed in 9 
colors that shows actual locations of natural resources, waterways, 
railroads, communities and other data about our 7-state area. 
Address your inquiry in confidence to Mr. Lee L. Davis, Manager Area 
Development, Dept. M., 30 Church Street, New York 8, N. Y., 
COrtlandt 7-5920. 


Complex Carbides .. . 


metal atoms are known to be molyb- 
denum. Its effects on the carbide 
phases and phase relationships have 
now been studied in some _nickel- 
base alloys containing 0.1 to 0.2% 
carbon, 16 to 22% chromium, 10% 
cobalt, 2 to 3% titanium, 2 to 34% 
iron, and small quantities of alumi- 
num, manganese, silicon and nitro- 
gen. Molybdenum additions ranged 
from 2 to 114%. 

All alloys were solution heat treat- 
ed, then aged in the range 1200 to 
1800° F. for 50 to 1000 hr. Exami- 
nations included electron diffraction 
and X-ray. Carbide particles were 
delineated by selective etching, and 
sometimes recovered for further stu- 
dy by dissolving the matrix. 

The action of titanium was of 
much interest. As the quantity of 
M,C precipitate increased, the ma- 
trix solubility for titanium increased 
and the TiC disappeared. Titanium 
therefore does not suppress forma- 
tion of complex carbides in these al- 
loys. Types Moy,C, and M,C may 
precipitate simultaneously and co- 
exist, however. 

Two types of precipitates were 
formed, namely, a disperse second 
phase, and a “cellular” precipitate 
largely at grain boundaries. The lat- 
ter occurred at lower temperatures 
and after shorter aging times and 
seemed to be associated with the 
complex carbide, only. 

Stability of M,C, is dependent on 
the amount of molybdenum present. 
The “cellular” M,,Cy was stable in 
alloys containing up to 6% molybde- 
num; higher contents promoted the 
preferential formation of M,C. 

Lattice parameters of both the 
complex carbides increase with in- 
creasing molybdenum in the alloy. 
Two different M,C carbides are re- 
ported in the alloys containing 8.5 
and 11% molybdenum; only one of 
these has an expanding lattice. The 
phase with constant lattice size was 
relatively tightly packed: 10.85 
Angstrom units. Duality of the MgC 
carbide phase was also observed in 
alloys and after heat treatments that 
also produced sigma phase and a 
distinct break in the lattice parameter 
of the matrix metal. These facts are 
considered to be interrelated and 
may be a key to a better understand- 
ing of sigma phase formation. 

J. L. Wyarr 
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high scorer 


...and in high speed steels, 
it’s always REX 


Crucible’s REX® high speed steel always scores 
highest on performance —as it has for more than a 
half century. That’s because it is consistently sound 
and uniform in structure ...with dependable response 
to heat treatment. 

But don’t take our word for it. Check REX for 
yourself—by any test you choose. You'll discover 
that recent improvements in manufacturing tech- 
niques have made it better than ever—why REX is 
today, as it’s always been, the standard by which all 
other high speed steels are compared! 

REX is immediately available at all Crucible ware- 
houses, or on prompt mill delivery. For a list of help- 
ful data on REX and other special steels, write for a 
free copy of the “Crucible Publication Catalog.” 
Crucible Steel Company of America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 


lc UJ ~ | 3 LE| first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor —Railway & Power Engineering Corp., Lid. 
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Ti and B in 
Heat Resistant Steels 


Digest of “High-Temperature 
Rupture-Strength Properties of 
Chromium-Nickel Stainless 
Steels Containing Titanium and 
Boron”, by J. Salvaggi and 
L. A. Yerkovich. @ Preprint 
No, 33, 1966. 


GTRENCTHENING of leaner alloys for 
aircraft construction was the pur- 
pose of this research. Using stainless 


steels of Type 302 (18-8 Cr-Ni) and 
Type 316 (17-12-2.5 Cr-Ni-Mo), 
some 130 melts with 0.07 to 0.30% 
C were surveyed to define the effects 
of 0.15 to 1.50% Ti, 0.05 to 0.75% B, 
and their combinations on stress-rup- 
ture properties of hot rolled 0.050-in. 
sheet. Solution treatments at 2100, 
2200 and 2300° F. were included, 
the higher temperatures being mark- 
edly beneficial when incipient fu- 
sion was avoided. Limiting rupture 
stress (LRS) for 100-hr. life at 1500 
and 1350° F. was the criterion. 
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Bede Products Corporation, Am- 
herst, Ohio is showing the most 
revolutionary Coating and Painting 
development of the past 50 years. 


See this new system on demonstra- 
tion. Heat and pressure now makes 
it possible for you to finish your 
product at less cost. The Bede 
Airless Spray Coating System can 
save you time, labor, material and 
auxiliary equipment expense. See 
how it works. You'll be amazed. 


AIR 
1S FOR 
THE BIRDS 


AIRLESS SPRAY COATING! 


BEDE PRODUCTS CORPORATION 


Subsidiary of U.S. Automatic Corp. 


BOOTH 1101 


38th NATIONAL 
METAL EXPOSITION 
and CONGRESS 


Cleveland Public 
Auditorium 


October 8-12, 1956 


Write for 
Airless 
Spray 
Painting 
Brochure 


Jackson St. Amherst, Ohio 


With 0.75% Ti and 0.15% C in 
18-8, the maximum LRS at 1500° F. 
was 14,800 psi. This appears much 
superior to the 5000 to 6000 psi. ex- 
pected from commercial Type 321 
stainless, and may be due in con- 
siderable part to the solution treat- 
ment at 2300° F. Aging 100 hr. at 
1350 or 1500° F. increases hardness 
from Rockwell B-75 to about B-88. 

Boron at 0.40% (with 0.15% C) 
attained a maximum LRS of nearly 
20,000 psi. at 1350° F. and 10,000 
psi. at 1500° F., along with a three- 
fold increase in hot ductility (after 
a 2100° F. solution treatment). 
Precipitation hardening probably is 
a contributing factor, as aging for 
100 hr. increased hardness from B-80 
to about B-112, and a boride con- 
stituent appeared in the microstruc- 
ture. Since boron encourages eutec- 
tic formation and lower melting 
points, its optimum use requires low- 
er solution temperatures. 

Titanium and boron together were 
beneficial after treating at 2100° F., 
with a peak LRS and high ductility 
at 1500° F. of 11,800 psi., compared 
to 10,000 psi. when boron or tita- 
nium was added alone. Optimum 
combinations were 0.07% C, 0.15% B, 
0.15% Ti, and 0.15% C, 0.50% B, 
0.15% Ti, with peaks occurring at 
progressively lower titanium contents 
as boron was increased. 

Molybdenum-bearing Type 316 
stainless sheet has an LRS expec- 
tancy of around 9000 psi. at 1500° 
F. This was boosted to about 18,500 
psi. by 0.8% Ti and a 2300° F. treat- 
ment; 5% ductility implies a marked 
increase in creep resistance. 

Boron in the 17-12-2.5 Cr-Ni-Mo 
base also increased LRS values at 
1500° F. to 16,000 psi. with 0.15% C 
plus 0.15% B, and 15,000 psi. at 
0.30% C plus 0.85% B (using a 2200° 
F. treatment). Again, hot ductility 
was increased after a solution treat- 
ment at 2100° F.: 55% with 0.07% C 
plus 0.27% B compared with 5.5% 
without boron. Solution tempera- 
tures above 2200° F. were undesir- 
able, for a eutectic formed which 
interfered with hot rolling qualities. 

Combinations of titanium and bo- 
ron, with 2100° F. solution treat- 
ment, gave better results than these 
elements separately in the Type 316 
base, and without loss of ductility. 
The peak was 15,700 psi. at 0.15% C, 
0.50% B and 0.13% Ti. With 2300° F. 
treatment the peak was 20,600 psi., 
but ductility was only 2%. The com- 
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“Quenchol Demonstrator 
showed... They needed 
More Cooling Power to 

stop spotty hardness!” 


A large manufacturer of locking pins recently had a problem getting 
uniform high hardness on SAE 1074 steel. Hardnesses varied from 34 to 61 R. 
Hardness. Since this and other factors pointed to the competitive oil they were using, 
they asked Sinclair Representative Russell Smith for his evaluation. Mr. Smith reports: 


“Spotty hardness indicated that the oil being used lacked cooling power. A comparison 
test on the Sinclair Quenchol Demonstrator showed that this oil had a cooling power 
rating of 784... as compared with a rating of 1225 for QUENCHOL 521!" 


This test convinced them! 


Mr. Smith continues, “The Quenchol Demonstrator test results persuaded this 
manufacturer to install QUENCHOL 521 immediately. Now they are getting an increased 
and uniform hardness range of 59 to 65 Re Hardness. Moreover, with QUENCHOL 521 
working loads have been increased 67%, from 3 tons to 5 tons per quench, using 

the identical equipment and procedures! Needless to say, this manufacturer is very pleased 
with the cooling power and performance of QUENCHOL! 


Try a FREE Quenchol Demonstrator test on your present quenching oil. See how it 
compares with the amazing cooling power of QUENCHOL 521. Make arrangements through 
your local Sinclair Representative, or write to Sinclair Refining Company, Technical 
Service Division, 600 Fifth Avenue, New York 20, N. Y. Free literature is available, 
and there is no obligation. 


SINCLAIR 
METAL WORKING OILS 
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the Finest Slot Type Forge 
for Board Hammer Work 


ROCKWELL 


FORGE FURNACE 


Oil, Gas or 
Combination Fuels 


@ Controlled Combustion 
@ Minimum Scaling 

@ Less Heat Radiation 

© Lower Fuel Cost 

Heavily Insulated 


in standard sizes; 

single, double and triple slot 

Write for Bulletin 431. _ 
We also buiid standard aie 


forge furnaces in 3’ to 7’ hea 
diameters, gas, oil or electric. 


W. S. ROCKWELL COMPANY 


BUTTERFLY VALVES SLIDE VALVES AUTOMATIC VALVES 


2046 ELIOT STREET ” FAIRFIELD, CONN. 
Soles Representatives in Principal Cities 


for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your ‘“‘Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. ee 
Every step in their manufacture, ~ 
from careful diamond selection to 


expert lapping, leads to a precision C= 
product that will give you precision 

results. Yet CLARK Diamond Pene- ae 
trators cost surprisingly little. | 


CLARK Steel Ball Penetrators, for 
accurate ‘Rockwell testing” of un- 
hardened steel, cast iron, brass, 
bronze, and similar materials, aré 
available in all standard sizes. 


CLARK Test Blocks, in various ; 
hardness grades, provide a quick, 

sure, and simple method of check- | & 

ing the accuracy of your “Rockwell” 
type hardness tester. 


Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10202 Ford Road @ Dearborn, Mich., U.S.A 


Heat Resistant Steels . . . 


position seemed to promote grain re- 
finement; 1500° F. exposure devel- 
oped fine precipitates which were 
better dispersed than in the Type 
316 alloy, where they tended to fol- 
low grain boundaries. Boron ap- 
peared to encourage a peppery pre- 
cipitate and after 2200° F. a eutec- 
tic was evident. 

The unalloyed Type 316 base 
showed some evidence of intergranu- 
lar oxidation after heating in air at 
2300° F. In contrast, the Type 316 
with 0.81% Ti retained a stable mi- 
crostructure after solution treatment 
at 2300° F. and had an LRS of 18,- 
500 psi. at 1500° F. 

These benefits appear to be sig- 
nificant and an encouraging step in 
the search for leaner aircraft alloys. 

H. S. Avery 


Precipitation Hardening 
of Cr-Mn Stainless Steels 


Digest of “Precipitation Re- 
actions in Austenitic Cr-Mn-C-N 
Stainless Steels’, by Chi-Mei 
Hsaio and E. J. Dulis. @ Pre- 
print No. 26, 1956. 


wo Types of precipitation reac- 

tions occur during heat treatment 
of austenitic chromium-manganese- 
carbon-nitrogen steels. The first is 
characterized by the formation of 
lamellar nodules at grain bounda- 
ries. The second is a general precipi- 
tation which results in a structure 
of the Widmanstiitten type. 

Three steels were studied contain- 
ing 13 to 17% manganese, 15 to 23% 
chromium, 0.40 to 0.43% carbon and 
0.14 to 0.17% nitrogen. Samples were 
prepared from 15-lb. induction-melt- 
ed heats by forging to %-in. square 
bars. All were solution annealed at 
2200° F. for 30 min. and water 
quenched. The aging treatments 
consisted of heating at temperatures 
between 1000 and 2000° F. for vari- 
ous times and water quenching. 
Some samples were quenched direct- 
ly from the solution annealing tem- 
perature into lead baths at aging 
temperatures, held for various peri- 
ods of time and water quenched. 

Magnetic susceptibility measure- 
ments were used to establish auste- 
nite stability after heat treatment. 
Microstructures of the heat treated 
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CUSTOM. 
HOT EXTRUDED 
DRAWN 


...boost production, cut over-all costs 


WRITE TODAY for your copy of this free 
new booklet which gives detailed infor- 
mation about the many money- and time- 
saving advantages JAL Extruded Sections 
offer you. 


Jones & Laughlin Stee! Corporation 
3 Gateway Center, Dept. 405 
Pittsburgh 30, Pa. 


Please send me your new Booklet 
on Extruded Sections. 


SEPTEMBER 1956 


Progressive industry is today utilizing J&L’s Custom-Made, Hot 
Extruded Cold Drawn Steel Sections to: 


1. Eliminate time and costs in machining and finishing operations 
2. Reduce scrap losses practically to the zero point 
3. Eliminate the cost of castings and forgings of intricate sections re- 


quiring considerable machining 


4. Reduce inventories due to quick availability of extruded sections 
from the J&L plant 


These sections can be extruded and cold drawn to the exact speci- 
fications of the parts you require—in any quantity you specify. Even 
the production of a single extrusion can be economical. Obtainable 
in a wide range of material grades, J&L Extruded Sections can be 
produced in a large variety of shape profiles—within limits of a design 
which can be inscribed withini a two-inch circle. Many shapes that 
cannot be hot rolled are practical for the extrusion process. 

The mechanical properties of J&L Extruded Sections are equal to 
or superior to those obtainable from equivalent grades conventionally 
cold drawn. Cold drawn tolerances are accurately maintained. The 
excellent surfaces of these Extruded Sections require little—if any 
finishing operations. 

Send us your inquiry for prompt and efficient J&L service. 


Jones & Laughlin 


STEEL CORPORATION - PITTSBURGH 
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Cr-Mn Stainless . . . 


steels were studied and lineal anal- 
yses were made to determine the 
kinetics of the grain boundary reac- 
tion, X-ray diffraction measurements 
of both electrolytically extracted res- 
idues and solid samples were used to 


identify the precipitated phases. 


It was concluded that the forma- 
tion of lamellar nodules at grain 
boundaries is predominant at aging 


temperatures above 1500° F. On the 
other hand, this reaction is retarded 
at aging temperatures below 1500° 
F. and general precipitation is pre- 
dominant. Slow cooling from the 
solution annealing temperature pro- 
motes the grain boundary type of 
precipitation. 

The authors established that the 
grain boundary reaction is a nuclea- 
tion and growth process. Thermody- 
namic treatment of the aging curves 
for this reaction indicates that the 


boosting 
production 


If you use steel or cast iron rolls 


in manufacturing your products it 


will pay you to consult Detroit Flame 


Hardening Company. Produc- 
tion managers in Steel and 
Paper Mills and other 
manufacturing plants 

are reporting 5 to 8 

times more wear with 
flame hardened 

steel or cast iron 

rolls. No more “too 
frequent” shut downs 

for change over when 

you turn to flame 
hardening. 


DETROIT | 


eeu 17644 Mt. Elliott Avenue + Detroit 12, Michi 


+ TWinb 


1-2936 


activation energy is 57 kg-cal. per 
g-mol. in initial stages and 68 kg-cal. 
per g-mol. in the later stages. 

All steels were nonmagnetic after 
heat treatment which indicates that 
neither austenite decomposition to 
ferrite nor austenite transformation 
to martensite occurred. The X-ray 
diffraction work revealed that lamel- 
lar nodules in the grain boundaries 
consisted of austenite and M,C, 
carbide. The lattice constant of the 
austenite in the nodules was some- 
what smaller (3.615A) than that 
of unaged austenite (3.652A). The 
composition of the carbide in the 
lamellar nodules was determined to 
be (Cr,;Fe,Mn.) (C, 5) when 
chemical analyses were compared 
with the distribution of alloying ele- 
ments between the matrix and the 
precipitate. 

Both types of precipitation reac- 
tion increased the hardness of the 
steels studied. General precipita- 
tion of the Widmanstiatten type in- 
creased hardness more than grain 
boundary precipitation. 

S. T. Ross 


Tensile Properties 
of Metals at 
Low Temperatures 


Digest of “Some Exploratory 
Observations of the Tensile 
Properties of Metals at Very 
Low Temperatures”, by E. T. 
Wessel, @ Preprint No. 3, 1956. 
TEMPERATURE RESEARCH is 

making important contributions 
to a better understanding of the flow 
and fracture properties of metals. A 
considerable amount of information 
has been developed recently in con- 
nection with low-temperature em- 
brittlement. Certain generalizations 
concerning the relationships between 
this phenomenon and crystal struc- 
ture have been made. The present 
research covered tensile tests of 
metals having various lattice struc- 
tures at temperatures ranging down 
to —452° F. Such tests have been 
made possible by the recent develop- 
ment of an automatically controlled 
refrigerating system employing liquid 
helium. 

Annealed commercially pure nick- 
el (face-centered cubic) tested over 
the range 1110 to —452° F. showed 


| a gradual increase in yield strength 
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WAUKESHA 


can provide you with finished 
CORROSION-RESISTANT CASTINGS 


to help solve your tough product design problems 


; Waukesha has complete foundry facilities and services to 
FOUNDRY FACILITIES: provide you with “top-quality” corrosion-resistant castings... 
ENGINEERING PATTERN MAKING engineered to meet your product requirements ... produced 
. § ; to the functional needs of your design. Waukesha castings 
meet your products’ need for resistance to corrosion plus 

resistance to heat, stress loads, non-magnetic requirements, 

resistance to galling or seizing, as may be required. 


Quality Waukesha castings are available from a wide range 
of stainless steel alloys, “Waukesha Metal” (a copper base, 
high nickel content alloy), and other non-ferrous metals: 
Monel, pure nickel, Everdur, and aluminum, among others. 
Waukesha castings meet your needs for machineability, 
weldability, bearing qualities, and durability. 


Waukesha castings @ lend themselves to easy assembly line 

handling because they can be delivered to you in a finished 

an state @ designed and cast to require a minimum of machining 

shing department for cast and polishing, thereby reducing costs ® are completely 
ngs requiring mirror finish, 
inspected and tested to meet design specifications, 
Write, today, for a casting quotation. 

Waukesha Foundry Company, 5605 Lincoln Avenue, 
Waukesha, Wisconsin, 


Precision molding guarantees 
Quality castings 


QUALITY CONTROL 


Large modern macht shor Metallurgical, structural, and 
to complete your castings to dimensional checks are the 


finished 6 at key to a astings 


foundries in 
two, large, modem 
plants to meet 


WAUKESHA; SPECIALISTS IN CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 
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CORROSION RESISTANCE 
WITH 


NON-FERROUS METALS 


Non-ferrous metals are often the only practical 
material to use to combat corrosion. 


Ali copper alloys and most aluminum alloys have \ 
excellent resistance to the atmosphere. Copper is 
the standard material for quality roofing, screening 
and building hardware. Federated’s self-aging 
aluminum alloy, Tenzaloy, is applied to awning hard- 
ware, pole-line hardware, and similar outdoor 
applications. 


Navies of the world use copper alloys for 
equipment that comes in contact with salt water and 
salt water vapors, and certain of the copper alloys 
are specified for underground water valves and gates 


that must retain permanent operating characteristics. 


_ Magnesium is made into anodes by Federated 
to protect ships’ hulls, ballast tanks and buried 
structures from corrosion. 


Though copper and aluminum alloys stand up 
_ well in contact with numerous chemicals, lead is 
_almost impervious to many of the liquids most difficult 
to handle. Thousands of tons of Federated lead 
pipe, fittings and sheet are used every year 
by the chemical industry to handle and store 
these highly corrosive materials. 


Federated metallurgists work with many types of 
non-ferrous metals. They can help you select the alloy 
best suited tc overcome your problem with corrosion. 


_ DIVISION OF AMERICAN SMELTING AND COMPANY 
120 BROADWAY, NEW YORK 5, 


Tensile Properties . . . 


with decreasing temperature, the 
value at the lowest testing temper- 
ature being about double that at the 
highest temperature. A five-fold in- 
crease in the tensile strength oc- 
curred over the same temperature 
range. Uniform elongations of the 
nickel specimens were highest at the 
lowest testing temperature. The duc- 
tility remained high throughout the 
temperature range but dropped 
somewhat in the range —330 to 80° 
F., possibly as a result of precipita- 
tion of impurity elements. 

Tensile properties of close-packed- 
hexagonal zirconium were affected 
by temperature change in about the 
same manner as those of nickel. The 
ductility was lower in the range 
—330 to 32° F., than at either lower 
or higher temperatures, an effect 
attributed to strain aging. 

In contrast to nickel and zirconi- 
um, body-centered cubic beta brass 
showed a strong dependence of yield 
strength on temperature with an ap- 
proximate seven-fold increase from 
room temperature to —452° F. De- 
spite this precipitous rise in the 
yield strength, the brass exhibited 
relatively high ductility (20% uni- 
form elongation) even at the lowest 
temperature. 

The yield strength of quenched 
and tempered S.A.E. 4340 steel in- 
creased about 65% over the range 
from room temperature to —452° F. 
and the ductility decreased gradu- 
ally, showing no sharp transition 
from ductile to brittle behavior. 


(Continued on p. 242) 
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CHANGE SUBMERGED 
ELECTRODES HOUR! 


» +» without disturbing furnace casing or pot 
».. at substantial savings of labor, material and time 


removable SEE IT AT 
THE SHOW! 


Ajax Booth 1609 
lin the Arcade) 


an 
? Electrodes are now 


completely accessible 
for fast changing. 


In this unique new Ajax Electric 
Salt Bath*, electrodes enter the fur- 
nace from over the top, yet retain 
all the favorable characteristics of the submerged design. They 
are replaced by hoisting a removable tile, putting in new ones 
and setting the tile back in place. 


It's as simple as that! No need to disturb either the pot or furnace 
casing. “Down time” is held to an absolute minimum. Salt is saved. 
Spare casings are no longer required. A complete electrode change 
takes about an hour per pair. Often, the change can be accom- 
plished before the molten salt can solidify. 


Write for bulletin giving details of this revolutionary design 
feature for either new or old Ajax Electric Salt Bath Furnaces. 


ALL THE ADVANTAGES OF COMPLETELY 
SUBMERGED ELECTRODE DESIGNI 


: The removable tile covering seals the electrodes against air, 

T. thus giving all the advantages of submerged design includ- 

B AT H Th ing protection against oxidation at the salt line. Life of new 

i type Ajax electrodes using no critical materials compares 

fu r n ac es more than favorably with that of conventional nickel alloy 
electrodes in conventional-electrode furnaces. 


*Patem Pending 


AJAX ELECTRIC COMPANY 
910 FRANKFORD AVENUE, PHILADELPHIA 23, PA. 


Associate Companies: Ajax Electric Furnace Corporation 7 Ajax Engineering Corporation ~ Ajox Electrothermic Corporation 
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Plexiglas Bell Jars 
Mixing Equipment 
Stainless Steel 
Flasks 

Sprue Bases 


Melting Crucibles 
Casting Crucibles 
Safety Goggles 
Asbestos Gloves 


Program Controls 
Burnout Ovens 

Melting Furnaces 
Casting Machines 


Pyrometers 
Tongs 
Timers 
Scales 


Abrasive Belts 
Cut-off Wheels 
Bench Grinders 


Abrasive Blast 
Grits 


Vacuum Units 


Tensile Properties 


The value of reduction in area for 
quenched and tempered S.A.E. 3335 
also decreases gradually with tem- 
perature but drops sharply at —300° 
F. However, even at —452° F. its 
reduction in area was 42%. 

Despite the strong temperature 
dependence exhibited by the yield 
strengths of the body-centered cubic 
metals, the experimental results ob- 
tained at the lower temperatures 
failed to conform with either the 
Zener-Hollomon or Cottrell-Bilby 
flow stress temperature relationships 
which predict even greater yield 
strength increases than those ob- 
served. The yield strength behavior 
of the alloy steels tested was consid- 
ered to represent the composite ef- 
fects of two components; one was 
relatively independent of tempera- 
ture and was accounted for by the 
dispersion of carbide particles and 
the other was associated with alloyed 
ferrite and was strongly temperature 
dependent. 


H. Y. Hunsickxer 


Growth of Uranium 
During Thermal Cycling 


Digest of “The Plastic Defor- 
mation of Uranium on Thermal 
Cycling”, by H. H. Chiswik. @ 
Preprint No. 21, 1956. 


nis interesting study covers the 

interrelationships between the 
growth of uranium during thermal 
cycling and its grain size and orien- 
tation, The raw material for samples 
was beta-treated pure uranium rod. 
After suitable conditioning of struc- 
ture, samples were subjected to 
thermal cycling between 50 and 
550° C, (120 to 1020° F.) using a 
liquid bath of NaK in a furnace with 
special zone controls. The cycling 
conformed to a precise time schedule 
and was carried to a total of 700 
cycles. 

The data show that the greater 
the preferred orientation created by 
rolling, the greater the growth in 
thermal cycling when grain size is 
held constant. reduction in area 
of 3% by rolling causes 11% growth 
in 700 thermal cycles; 74% reduction 
results in growth of 34%. 

A pronounced difference in growth 


PYRO 


For Precision 
Temperature Measurements 


MICRO-OPTICAL 


PYROMETER 


The most versatile optical pyrometer ‘ever 
designed—unsurpassed in accuracy and ease 
of operation, Adjusts to focal lengths of $ 
inches to infinity and has table-top and floor 
style mountings with vernier adjustments for 
telescope sighting. Readily measures targets 
001” in diameter. Temperature scales 700- 
4200°C (1300-5800° F.) Write for free 


PYRO 
SURFACE 


PYROMETER 


is quick-acting, accurate, 
light-weight and 
Features large 4°" direct 
reading dial. Measures sur 
face and sub-surface tem 
peratures with selection of 
thermocouples and extension 
arms. Has cold-end junction 
compensator (operates auto 
matically) and shielded steel 
housing. Available in five 
standard ranges. 0-300°F. to 
0-1200°F.; also special and 
sub-zero ranges. Ask for 
free Catalog No. 168 


The Simplified 


PYRO 
OPTICAL 


PYROMETER 


—Gives accurate temper 
atures at a glance. Any 
operator can quickly de- 
termine temperatures of 
minute spots, fast moving 
objects and smallest 
streams. Completely selt- 
comained and direct read- 
ing. Weighs only Ibs 
Special types for true 
pouring temperatures of 
molten iron, steel, monel, 
etc Stock ranges from 
1400°F. to 7500°F. Write 
for free Catalog No. 85 


The Pyrometer Instrument Co. 
BERGENFIELD 8, NEW JERSEY 


Manutacturers of PYRO OPTICAL 
OPTICAL, SURFACE RADIATION 
and INDICATING PYROMETERS 


on 
for ever 25 
years. Catalogs on request 
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FOR Salt Baths for all heat treating 
jobs from 300°F. to 2500°F. 


Neutral Hardening e Liquid Carburizing 

Tempering e Annealing — Ferrous and Non-Ferrous 
Austempering and Martempering * Liquid Nitriding 
High Speed Hardening e PreHeat and Quench Salts 
Copper and Silver Brazing ¢ Scale-free! Clean! Bright! 


Chromate Black Oxide Finishes, 
Finishes Equipment and Controls 


We are originators of the 


DURACOAT FOR: famous PENTRATE process. 


Zinc e Cadmium e Aluminum 
BLACK FINISHES FOR: 
Stee! 

Stainless Steel 

Cast and Malleable Irons 
Copper, Brass and Zinc 


Copper and Brass 
Clear, Bright, Iridescent, 
Golden, Olive Drab. 


See us in 


soor 1506 / Heathath Corporation 


METAL SPRINGFIELD 1, MASS. 
EXPOSITION 


33 Years of Prompt shipment from stocks in 


ingfi 
Service to Industry Springfield, Chicago, Cleveland, Detroit and Los Angeles 
In Canada, W. J. Michaud, Utd., Montreal 
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Opportunity 


for 
Metallurgists 


Stoody Company, top manufac- 
turer of hard-facing alloys (as 
welding electrodes, rods and 
wires and as alloy castings), 


needs metallurgists, The posi- 
tions involve product quality 
control, research and develop- 
ment, preparation of technical 
papers and articles, handling of 
technical correspondence and 
some field work. Previous ex- 
perience in the hard-facing field 
is desirable but not indispens- 
able. Applicants should have a 
B.S. degree and a thorough 
working knowledge of welding 


processes and techniques. 


Salary will be commensurate 
with education and experience. 
Beside the usual medical bene- 
fits and vacations with pay, we 
have an excellent profit sharing 
and retirement plan. 


The Stoody plant is located near 
Whittier, a civic minded com. 
munity of well kept homes, good 
schools and churches of all 
faiths. Los Angeles, a leading 
cultural and entertainment cen- 
ter, is only fourteen miles away. 
Within short driving distance 
are 7,000 ft. mountains and ex- 
cellent bathing beaches. 


If you feel you can contribute 
profitable and usable ideas and 
would like to be a part of an 
aggressive organization, address 
a letter to W. Schumert, General 
Manager, Box 901, Whittier, 
California, giving your qualifi- 
cations, age, present salary and 
any other information you think 
we might want. Correspondence 
will, of course, be held in strict- 
est confidence. 
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Growth of Uranium .. . 


in samples having a constant level 
of preferred orientation correspond- 
ing to 70% reduction is also created 
by variation of grain size. The larger 
grains (0.18 mm.) produce moder- 
ate growth (13%) whereas fine grains 
(0.014 mm.) contribute to marked 
growth (59%). 

Microstructural studies revealed 
that continued cycling generates 
subgrains; this suggests that coarse- 
grained material might be expected 
to increase in growth with continued 
cycling because of these new grains. 
All samples developed internal po- 
rosity. This was unrelated to grain 
size, orientation or the amount of 
growth created. While no relation- 
ship to inclusions or grain boun- 
daries was found, the presence of the 
pores is believed related to the im- 
purities present. High-purity uran- 
ium (100 ppm. maximum impurity 
content) has been carried to 3000 
cycles and 400% elongation without 
evidence of porosity. 

An interesting chart of growth 
rate plotted against degree of anisot- 
ropy suggests that complete achieve- 
ment of random orientation might 
eliminate growth from thermal cy- 
cling as controlled in these experi- 


ments. 
]. A. 


Austenite Stability of 
Fe-Cr-C-N Alloys 


Digest of “Phase Relation- 
ships and Mechanical Properties 
of Some _ Iron-Chromium-Car- 
bon-Nitrogen Alloys”, by G. F. 
Tisinai and C. H. Samans. 
@ Preprint No. 30, 1956. 


AUSTENtTE can be retained at room 

temperature by cooling properly 
balanced iron-chromium-carbon-ni- 
trogen alloys rapidly from 2200° F. 
The austenite decomposes to ferrite 
plus carbides and nitrides when 
cooled at slower rates. The effect of 
lower quenching temperatures on 
austenite stability of such steels con- 
taining 21 to 23% chromium is re- 
ported in this paper. 

The phase relationships were stu- 
died by X-ray diffraction, metallog- 
raphy, hardness testing and magnetic 
susceptibility measurements. For the 
X-ray determinations, samples con- 
sisted of filings sealed in Vycor tubes 


Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 
TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


also available in 
pellet and liquid form 


Tempil “Basic 
F Guide to Ferrous 
Metallurgy"— 


a16'4"x 21" plastic-laminated 
wall chart in color. 


Send for sample pellets, stating 
temperatures of interest to you. 


CLAUD S. GORDON CO. 


Manufacturers + Engineers + Distributors 


613 West 30th Chicago 14, ill. 
2021 Hamilton Ave., Cleveland 14, O. 


METAL PROGRESS 


/ 


AJAX wipe aviustment FORGING ROLLS 
PRE-ROLL YOUR FORGING BLANKS: 


FOR METAL SAVING * LONGER DIE LIFE * BETTER FIBRE FLOW 


AJAX ROLLS are built in seven sizes to pre-roll forging blanks ranging 
from Connecting Rod blanks to the largest Airplane Propellers. Illustra- 
tions show Automobile Connecting Rod blank formed (above) and press- 
forged (below) on AJAX HIGH SPEED FORGING PRESS. -, 


WRITE FOR BULLETIN 91-B 


4 MANUFACTURING COMPANY | 
EUCLID BRANCH P. O. CLEVELAND 17, OHIO 
ax 110 S$. DEARBORN ST., CHICAGO 3, ILLINOIS 


W. P. WOOLDRIDGE CO. + BURLINGAME, CAL. + LOS ANGELES 22, CA! 
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Shieldalloy Chromium Metal 


Noted for low gas and low carbon content, this 
a “must” for vacuum and air melting manu- 


metal is 
facture of high temperature alloys, where high purity 


chromium is required. Available in lump 98 and so 
minimum Cr grades, and in powder 98% minimum Cr 


grade. 


Alloys of Chromium for 
Experimental Purposes 


Write for specifications and descriptive literature. 


SHIELDALLOY 


CORPORATION 


West Boulevard, Newfield, New Jersey 


Austenite Stability .. . 


and heated at temperatures between 
1300 and 2200° F. Solid samples 
were employed for the other methods 
of study. All samples were heated 
for 20 hr. and water quenched. 
Metallographic examination was 
used to detect the following struc- 
tures: free polygonal ferrite, lamel- 
lar ferrite formed in conjunction with 
carbides und nitrides as a result of 
austenite decomposition, stable aus- 
tenite and martensite. X-ray diffrac- 
tion techniques were employed to de- 
tect stable austenite and martensite 
and to determine the type of carbides 


and nitrides present. Hardness data 
were used to follow the course of 
the martensite reaction. A Magne- 
Gage was used to indicate the pres- 
ence of ferrite. 

The martensite reaction was pro- 
nounced for all austenite formed be- 
low 2000° F. in the 21% chromium 
alloys. The maximum amount of 
martensite formation appeared in al- 
loys quenched from 1700 to 1800° F. 
The martensite reaction was noted in 
27% chromium alloys but to a lesser 
extent. No martensite was found in 
structures of the 33% chromium al- 
loys. The martensite transformation 
is inhibited when the austenite of 
the alloy is sufficiently rich in chro- 
mium, nitrogen and carbon. In the 
21 and 27% chromium alloys, heat 
treatment at high temperatures will 
dissolve sufficient carbon and nitro- 
gen to enrich the austenite enough 
that martensite cannot form on 
quenching. (Continued on p. 252) 
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Pouring ferroalloys at Globe Metallurgical Corporation, 
Beverly, Ohio. High quality raw materials assure a clean 
metal free from segregation and inclusions. 


BE meets your ferroalloy needs 


FERROSILICONS 
HIGH-CARBON FERROCHROMES 
LOW-CARBON FERROCHROMES 
LOW-CARBON FERROCHROME SILICONS 
SILICOMANGANESE 


OTHER SPECIALTY ALLOYS 


Your specific ferroalloy needs are exactly 
met by this modern, new Beverly, Ohio, 


plant. The Beverly planc is ideally situ- 


ated for distribution of its diversified line 
of ferroalloys by rail, water and truck. A 
highly competent staff of operators, research 
and metallurgical engineers is available 


for consultation on your needs. 


‘PICKANDS MATHER & CO. 


CLEVZLAND 14, 


CHICAGO GINCINNATE ¢ DRTROIT BVULUTH 
GRENNSPORO + ST. LOVIL « WASHINGTON 


Mince 1655 — 
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Our 


50 years of 
progress 


From one mine .. . one plant... and a few 
Vanadium products, Vanadium Corporation of 
America now produces over 90 products of 
Chromium, Silicon, Manganese, Titanium, 
Vanadium and Aluminum. These include ferro- 
alloys, metals and chemicals. 

We are proud of our growth and our contribu- 
tions to the Metals Industry. But fifty years of 
progress is just a beginning, a foundation for 
better things to come. 

To improve our service to customers, we have 

. expanded our integrated system of mining 


1906-1956 


operations . . . enlarged and modernized our mill- 
ing operations . . . built two new smelting plants; 
one at Graham, West Virginia, and another at 
Cambridge, Ohio, to augment production of our 
Niagara Falls, New York plant. . . started con- 
struction of a fourth plant in Jefferson County, 
Ohio . . . built a research Center at Cambridge, 
Ohio . . . and recently added a new Pilot Plant. 


All this as a foundation on which we will con- 
tinue to build an increasingly efficient service 
for you. 


To see 50 Years of Progress—Be sure to visit Vancoram Booth #343 at the Metals Show, Cleveland, Oct. 8-12. 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. * Pittsburgh * Chicago * Detroit * Cleveland 
Producers of alloys, metals and chemicals 
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R. W. Cheek 
Manager, Induction 
Heating Department 


Westinghouse 
induction heating 


doubles axle 


1. A single operator surface-hardens 6 rear-axle 
shafts at each setup of this Westinghouse induction 
unit. Production per hour totals 210 shafts. 


“Three different axle-hardening applica- 
tions,” reports R. W. Cheek, “show a slice of 
Westinghouse experience in solving produc- 
tion line heat-treating problems. Dependa- 


_ bility of Westinghouse induction equipment, 


for example, protects production timing and 


holds maintenance to a minimum. Results 


are measured, too, in three important profit 
advantages.” 


1. Twice the axle fatigue life is obtained 
from lower cost, plain carbon steels. No 
more need for costlier alloys. 


2. Lower carbon steels lengthen tool life... 
reduce machining and replacement costs. 


8. Axle shaft distortion is minimized by 
rapid induction heating and quenching. 


METAL PROGRESS 


; ~ 
“a 
bd. 
Pi 
| 
ce 
5 
| 


2. As many as 33 axle shafts up to 42 inches long 
and weighing up to 100 lbs. are surface-hardened by 
this Westinghouse induction equipment. 


Many other factors, such as savings in floor 
space, rapid start-up, and cooler more pro- 
ductive working conditions add to the high 
efficiency of each installation. 


A profit return for you? Westinghouse in- 
duction - heating experience can show you 
production problems turned into profitable 
solutions for hardening, annealing, join- 
ing, or forging. Why not call on your local 
Westinghouse industrial heating sales engi- 
neer? He’ll bring you expert problem solving 
and complete service. Westinghouse Electric 
Corporation, Industrial Heating Division, 
Meadville, Penna. J-10456 


The Westinghouse Heat-Treating Family 
GAS « ELECTRIC ¢ INDUCTION 
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8. Westinghouse general-purpose induction scanner 
handles shafts up to 30 inches long, 80 lbs. weight, 
for surface-hardening and quenching. 


WATCH 
WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN 
ON CBS TV AND RAD/O! 


fatigue strength... lowers cost 
| | til 
251 


Let your production ride around 
corners on the new low cost 
OMNIFLEX belt. Short turning 
radius, light weight, edsily in- 


ASHWORTH BROS., INC. 


WINCHESTER, VIRGINIA 


Sales Atlanta Buale + Chalone,N C + Chicago + Cleveland + Dalles Dewow 
Greenville, C. + Los Angeles + Lounville New York + Philadelphia Rochester 
Engineers: Seattle + St Lous + St. Poul + Conadion Rep , PECKOVER'S Toronto + Montieal 
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ZIV'S 


“UNBREAKABLE TO THE MAXIMUM” 


For dies—cold coining—cold header—swaging—drop 
hammer—embossing and other jobs where you want 


toughness—like these— 


) electrical connectors per grind. An- 
Vp other copper part is produced as 
illustrated with similar outstanding 
‘Ss results despite the extremely thin die 


FREE LITERATURE—PERSONAL EXPERT ATTENTION UPON REQUEST 


ZIV STEEL & 


2945 W. Harrison St. 


WIRE CO. 


manx CHICAGO 12, ILL. 


A midwest manufacturer cold forges 
copper to shape. The two piece die 
produces 40,000 to 50,000 copper 


Austenite Stability . 


The Fe-Cr-C-N alloys have excel- 
lent room-temperature tensile prop- 
erties when completely austenitic. 
At intermediate elevated tempera- 
tures, alloys containing ferrite, car- 
bides and nitrides have tensile prop- 
erties comparable to ferritic stainless 
steels. Tensile properties at 2000° 
F., where these alloys are completely 
austenitic, are at least equal to those 
of austenitic 25 Cr, 20 Ni steels. 
S. T. Ross 


Effect of Environment on 
Creep-Rupture Properties 


Digest of “Effect of Environ- 
ment on Creep-Rupture Proper- 
ties of Some Commercial Al- 
loys”, by Paul Shahinian. @ 
Preprint No. 34, 1956. 


HE EFFECT of the atmosphere on 

the creep and rupture properties 
of a number of high-temperature 
alloys was investigated. Creep-rup- 
ture tests were conducted on both 
notched and unnotched specimens 
for times up to 500 hr. at tempera- 
tures ranging from 1100 to 1500° F. 
The effect of the environment on 
the properties of the alloys was ana- 
lyzed in terms of rupture time, mini- 
mum creep rate, elongation at frac- 
ture and reduction in area, except 
for the notched specimens for which 
only rupture time was considered. 

The longest rupture lives in most 
instances were found in an air at- 
mosphere. Helium and vacuum pro- 
duced the shortest rupture times. In 
several instances where the test 
atmosphere contained small amounts 
of impurities, the rupture life was 
greater than in air. 

The minimum creep rate was usu- 
ally lowest for the alloys in air. No 
definite relationship was evident for 
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the METAL SHOW 


for 
e NEW ideas (Working Models!) in Heat Treating 
e FREE! New Edition of Heat Treating Data Book 
e FREE! Chance on Sunbeam Appliances 


Suv 
at 
BOOTH 


NO. 942 


We'll be glad to 
discuss your heat 
treating problems 
with you. 


FREE! 


TO LUCKY 
WINNERS 


One of the many Sunbeam Stewart Industrial Furnace A.S.M. Show exhibits 


Much of the profitable operation from Sunbeam Stewart At Daily Drawings 
Industrial Furnaces has been due to a practical approach 

to manufacturers’ problems. This experience and “‘know- FAMOUS 

how” is made possible by Sunbeam Stewart being a divi- 

sion of Sunbeam Corporation where practically every type 

of heat treating equipment is used. This presents a unique fi 
opportunity for research and development of new indus- 

trial furnaces and processes before offering them to the APPLIANCES 
metalworking industry. Just one of the many reasons why 
manufacturers have called on Sunbeam Stewart time after 
time when they have a heat treating requirement. 


FREE NEW EDITION 
OF HEAT TREATING 
DATA BOOK Hendy vest pocket 


size with seventy-two pages of charts, 
tables, diagrams ond factual dota on 
heot treating. 


\ a 
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POUNDS for Maintenance 
or TONS for Production... 


<a 
SHEETS.............FROM 025" ROUND BARS..........%" T0 6” 
PLATES............THROUGH 1” FLAT BARS....%" x 10 2" x4” 


EXPANDED METAL SQUARE BARS.........%4" 3” 
HEXAGON ROD-PIPE 


(2 Facilities NOW DOUBLED 
WAREHOUSES TO SERVE YOU BETTER! 
4utors, 


4015 BELLEVUE AVENUE, DETROIT 7, MICHIGAN 
TEL. WALNUT 1-442 


Wrought Heat Resisting 
Alloy FROM STOCK 


. BOX 217, SOUTH RIVER, NEW JERSEY 
TEL. SOUTH RIVER 6-4616 


for gas purification* 


without Maintenance or 
Operating Costs... 
without reactivation 

*Less than one part per million impurity remains 


Catalytic operation at high or low 


pressure: AT ROOM TEMPERATURE: 


Removal of oxygen (up to 3%) 


Available and/or hydrogen (up to 6%) 
Capacities: AT 125° CENTIGRADE: 
25 CFH to 500,000 


i 
CFH and larger. Conversion of CO to CO; 


Special units de- 
signed for specific 
requirements are 
also available. 


AT 250° CENTIGRADE: 
Methanation of CO to CH, 


BAKER PRECIOUS | 
METALS 


Write for free in- 
formative booklet 
No. 10 and techni- 
cal assistance 


113 Astor Street, Newark 5, N. J. 
NEW YORK + SAN FRANCISCO « LOS ANGELES + CHICAGO 
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Creep-Rupture . . . 


the effect of the other atmospheres 
on the minimum creep rate. The 
ductility was greatest for tests in 
vacuum, 

For the notched specimens it was 
found that in alloys of relatively low 
ductility, the notch increased the 
effects of the enviroument. Oxidizing 
atmospheres produced a_ greater 
notch strengthening than the inert 
atmospheres. 

The mechanism of the strengthen- 
ing effect of an oxidizing atmosphere 
may be attributed to a combination 
of several factors. Internal oxidation 
may strengthen the grain boundaries 
without producing any marked 
change in over-all hardness of the 
alloys, thus decreasing the creep 
rate. In addition, crack propagation 
may be inhibitéd by oxidation of 
the tip of the crack which decreases 
the effective tip radius. Other pos- 
sible factors include surface oxide 
films which may inhibit the genera- 
tion or migration of dislocations or 
strengthen the bulk material. The 
results obtained on the notched spec- 
imens support the view that the 
oxidation of the tip of an advancing 
crack may be the major factor in 
explaining the effect of environment 
on the creep properties. The investi- 
gation also shows that the notch 
sensitivity and environment must be 
considered together. 

W. A. Morcan 


Aging Reactions in 
Superalloys 


Digest of “Aging Reactions in 
Certain Super Alloys”, by W. C. 
Hagel and H. J. Beattie Jr. © 
Preprint No. 40, 1956. 


EW systematic studies have been 

made on the aging reactions in 
superalloys which precipitation hard- 
en by the formation of complex 
carbides, nitrides and other inter- 
metallic compounds, For this reason 
the aging process in samples of hot 
worked and samples of arc-melted, 
hot worked and homogenized alloys 
of N-155, G-18 B and 15-15N was 
investigated. The changes in prop- 
erties and structures of the speci- 
mens were determined as a function 
of the solution treatment at 1800 to 

(Continued on p. 258) 
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use DEIOXO purifiers 


Open Hearth Furnaces—Photo Courtesy 
Jones & Laughlin Steel Corp. 


Continuous Heating Furnaces— 
Photo Courtesy Crucible Steel Co. 


Soaking Pit— Photo Courtesy 


Heat Treating Furnace— 
United States Steel Corp. 


Photo Courtesy Taylor Forge & Pipe Works 


increase Production...lLower Production Costs with 


LO FTUS industrial FU RNACES 


For years, Loftus Industrial Furnaces have 


quirements, it will pay you to take advantage 


been providing dependable, economical service of Loftus’ long experience in furnace design 
to the metal industry. Their long life and effi- and construction. Many of the world’s leading 
cient performance have been proved by time. companies have and to their utmost satis- 
The fact that they materially contribute to faction, as proved by the high percentage of 
lower-cost operation and increased production repeat orders we get. 


is a matter of record. 


. 7 We would welcome an opportunity to quote 
Whatever your heating or heat-treating re- 


on your requirements. 


56+23+3-B 


610 Smithfield Street, Pitteburgh 22, Pa. 
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STRENGTH 


TEMPERATURE > 


Now suggested for a broad range of uses in missiles and aircraft, Maintenance of strength at high temperatures is illustrated by this 
the new Dow magnesium alloys are available in the form of (1) 


chart. Performance data on the new alloys at elevated temperatures 
sheet or plate, (2) extrusions, (3) castings. can be obtained by request. 
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High temperature magnesium alloys 


CRACK HEAT BARRIER 


are available to 


lighten aircraft and missile structures 


Once again the horizons for aircraft structural design have 
been widened. Dow has developed a series of high tempera- 
ture magnesium alloys which are already in pre-production 
use on aircraft, missile and engine structures. These alloys 
show advantages at temperatures up to 700° F. Limited 
test data on properties up to 800° F, are available for some 
of these alloys. 


The new alloys save precious pounds because of their good 
combination of modulus and properties, including creep 
strength, at temperature. Shop characteristics include good 
formability and weldability. 


you can depend on DOW MAGNESIUM 


SEPTEMBER 1956 


One of the available alloys is the magnesium-thorium com- 
position, HK31A, which is manufactured in rolled and cast 
form. Under development is a similar alloy for extruded 
shapes and forgings. HK31A sheet and plate are available 
from stock and from current mill delivery schedules in 
standard sizes from 0.016" to 2”, 


These new magnesium alloys by Dow should be considered 
for your high temperature requirements. Contact your near- 
est Dow sales office or write THE DOW CHEMICAL COMPANY, 


Magnesium Sales Dept., MA 361D, Midland, Michigan. 
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Aging... 


2200° F. and the aging cycle at 1200 
to 1600° F. for times up to 1000 hr. 

Matrix lattice parameters of the 
alloys were measured with a back- 
reflection camera. Metallographic 
and electron microscope examina- 
tions were carried out on specimens 
electro-etched in 10% chromic acid. 
X-ray diffraction patterns of electro- 
lytically extracted residues were ob- 


tained from selected specimens to 
aid in the phase identifications. 

Increasing the time at solution 
temperature up to 72 hr. caused only 
small additional changes in the hard- 
ness and matrix lattice parameters 
of the alloys compared to the effect 
of increasing temperature. In general 
the principal precipitating phases, 
M23C, and M,C, can be progressive- 
ly dissolved after 8 hr. at 2200° F. 
leaving the stable columbium phases 
Ch (C, N). 


AS 


in Heat 
Treatment 


GASMACO 
FURNACES 
FOR 
METAL 
PROCESSING 


GASMACO offers the metal processing industry awtomation in heat 
treatment... Automatic Harden, Quench and Draw Units 
matic Annealing Equipment . 


Auto- 


.. Automatic Gas Carburizers. This 


means greater production, lower costs and consistent duplication 


of metallurgy. 


OIL, GAS and ELECTRIC-fired furnaces — pusher, conveyor, 
walking beam and rotary types. THE GAS MACHINERY COM- 
PANY, 16106 Waterloo Road, Cleveland 10, Ohio. In Canada: 
The Gas Machinery Co. (Canada) Ltd., Hamilton, Ontario. 


SEE US AT THE METALS SHOW IN 
CLEVELAND, OCT. 8-12. BOOTH NO. 28633 


Representatives in 
CHICAGO, DETROIT, HOUSTON, LOS ANGELES, SAN FRANCISCO 


(DH cheek first with GASMACO for latest industrial furnace designs. 


™ gas mac 


hai Nery COMPANY 


GAS PLANT EQUIPMENT 
AND INDUSTRIAL FURNACES 


Short-time aging at al! tempera- 
tures causes the formation of a fine 
well dispersed phase 
whose composition may be M,C. 
Increasing time produces fine M.;- 
C-type carbide precipitation within 
the austenitic matrix and along twin 
and grain boundaries. At the same 


transition 


time, some grain-boundary segrega- 
tion and transformation to (Mo, W)- 
rich MgC takes place. Longer aging 
times promote coalescence of small- 
er carbides at grain boundaries and 
the formation of a low-parameter 
M,C (M,C’). When 


carbon remains to allow 


insufficient 


continued 
carbide precipitation, a blocky phase 
appears within segregated regions 
which gives X-ray evidence of a 
Mg-Zn,-type Laves phase. 

There is a greater volume of Cb- 
(C, N) M,C at grain- 
boundary junctions in solution treat- 
ed G-18 B. The structural trends are 
similar to N-155 except that lamel- 
lar M,C’ appears only after long 
times at 1400° F. In these two alloys, 
sufficient carbon is available to avoid 
the presence of Laves phase. With 
the 15-15 N alloys, less initial Cb- 
(C, N) and fine M,C can be seen 
and a small amount of M..¢ 
carbide precipitation occurs at grain 
boundaries. In the later stages of 
aging the Laves phase appears. 

W. A. Morcan 


and less 


New High-Temperature 
Alloy 


Digest of “An Austenitic 
Alloy for High-Temperature 
Use”, by R. W. Guard and T. A. 
Prater. @ Preprint No. 32, 1956. 


ost austenitic alloys selected for 
use above 1500° F. derive their 
strength from precipitation harden- 
ing by carbides or Ni,Al. Titanium, 
as Ni,Ti, has been shown to be a 


relatively poor strengthener at high 
temperatures in nickel-base alloys. 
However, 


an earlier investigation 


indicated that in some cobalt-con- 
taining alloys it was possible to 
obtain satisfactory high-temperature 
properties in alloys containing titan- 
ium without aluminum. This paper 
describes investigations of the effects 
of composition, treatment and proc- 
essing variables on a group of alloys 
contanining molybdenum, tungsten 
and titanium. 
(Continued on p. 262) 
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Your Source of Quality Heat Treating Materials 
and Personalized “On-the-job Service” 


The next time you're faced with a difficult and costly heat 
treating problem, call in the man whose training and 
experience qualifies him as ‘the man with the answers”: 
your local representative of the Park Chemical Company. 
As a representative of Park Chemical, for 45 years pro- 
ducers of a complete line of quality heat treating materials, 
your Park man will help you decide which materials and 
methods are best suited to smooth out your heat treating 
operations. 

Carburizing or hardening, heating or quenching, what- 


ever the operation may be, the Park man will show you 
the Park product that will result in more efficient, less 
costly heat treating. On-the-job tests in plants all over the 
country have proven that Park heat treating materials 
mean less rejects, better finishes, and virtual elimination 
of production tie-ups. 


Whenever a difficult heat treating operation threatens 
to tie-up your production, call in the Park man for on- 
the-job help. He's always available. Call him, or write 
us direct. 


Solving Heat Treating Problems Since 1911 


PARK CHEMICAL CO. 
8074 Militory Avenve © Detroit 4, Michigan 
Phone: TYler 5-7215 
PHILADELPHIA BRANCH PLANT 
3031 WN. Melvale Street 
Phone: GArfleld 6-6030 


LICENSED MANUFACTURERS 


Park Italiana 
Via Pecchio 9, 
Milano, Italy 


Electric Resistance 
Furnace Co. Ltd 
Netherby 161 Queens Road 
Weybridge, Surrey, England 


REPRESENTATIVES 


DETROIT .C. R. Foreman, J. L. Hagen, W. P. Askew, L. S. Woodside 
CLEVELANOR. W. Cameron, 19106 Southgate Road, Phone: LOngacre | -8072 
CHICAGO —M. Vandenberg, 2008 W. 102nd Street, Phone: CEdarcrest 3-7135 
EASTLANSING, MICH. Hammerstein, 1015 Northiawn, Phone EDgewood 2.3926 
CINCINNATI james F. Hetz, 1313 Mimosa Lane, Phone: GRandview 1.3145 
LYNNFIELD CENTER, MASS...&. H. Setties, 65! Lowell St, Phone: 4.3390 
PHILADELPHIAT. ). Clark, 3031 N. Meivale Street, Phone: GArfield 6.6030. 


6438 E. Corvette St 
Los Angeles 22, California 
Phone RAymond 3-648] 
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California Alloy Products Co. 


AGENTS 


MINNEAPOLIS — industrial Electro-Gas Equip. Co., Phone ATilantic 
HOUSTON. K. Griggs Co, Phone: CApitol 4.2261 5523 

KANSAS CITY, MO. industrial Electro-Gas Equip. Co., Phone: Victor 3154 
ATLANTA.A. |. Mueller Co., Phone: CHerokee 0185 

TULSA Ward & Kimball Chemical Co., Phone Gibson 7-0168 

ST. LOUIS Ernie Sturm, Phone: WOodiand 2.7095 
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Is steam treating an 
“unknown-quantity” to you? 


If you work with metal . . . ferrous or non-ferrous .. . and haven't considered steam 
atmosphere heat treating for your product, you may find you’ve overlooked 
an unsuspected source of surprisingly substantial savings. 


For in scores of plants it’s becoming an outstanding cost-cutter on parts made of high 
speed steel, powdered iron, carbon steel, grey iron, brass aluminum and beryllium copper. 
And its advantages are almost as numerous as the materials being steam treated. 


On high speed cutting tools, for instance, it keeps tools sharp longer. 

On powdered iron, compressive strength and hardness increase appreciably. On 
carbon steel it gives a uniform, attractive, blue-black finish. On grey iron it seals against 
porosity and gives a high degree of corrosion resistance. On non-ferrous parts 

it produces scale-free work ready for bright dip or often for use “as-is.” 


Here and on the opposite page are just four examples to illustrate our point. 

If you want others . . . or details on any of these . . . or want us to help investigate 
possible savings you can make, just phone your nearest LAN office or write us at 
4927 Stenton Ave., Phila. 44, Pa. Catalog TD2-620(1) tells all about it, too; 

we'll be glad to send you a copy. 


LEEDS NORTHRUP 


instruments @utomatic controls « furnaces 


. 


See an operating demonstration a! Booth 1129 
at the Metal Show in Cleveland October 8 to 12. 
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Replaces Cadmium Plating These grey cast iron valve 
bodies are used in the pneumatically operated sanders that 
deliver sand for improved traction under the wheels of 
trains, trolleys and trucks. Their manufacturer had a 
double-barreled problem . . . porosity in the castings was 
causing excessive rejects . . . expensive cadmium plating 
was necessary to prevent corrosion in service 

Steam treating has solved both problems in one opera 
tion. Rejects due to porosity have been eliminated, and 
many valves previously rejected have been salvaged. Cad 
mium plating has been eliminated entirely because ex 
haustive salt spray tests showed the steam-treated finish 
had a higher resistance to corrosion 


Cuts Expensive Pickling Costs Non-ferrous lipstick 
tubes and other cosmetic containers made by a large 
Canadian manufacturer must be annealed before finishing 
operations can be performed. Scale was a problem. If 
left on, it ruined tools and dies .. . removing it meant ex 
pensive, messy pickling 

The solution was found when sample parts were an 
nealed by the steam Homo*® method. When this method 
was adopted as an integral part of the production line, 
pickling was eliminated. Subsequent figures from the cost 
accounting department showed that eliminating this opera 
tion reduced annealing cost by 53 percent 


Puts “Extra-Life” in Cutting Tools . A machinery 
manufacturer faced a tough problem when specifications 
called for milling a 0.250 inch wide key-way slot into a 
piece of 4140 cold-rolled bar stock which was heat treated 
to a hardness of Re 34 to 38. In addition, tolerances were 
tight .. . +0.001 inch with sides perfectly square 

The first high-speed steel tools used produced only four 
cuts and could not be resharpened because of the close 
tolerance. Hard-chroming the same tools improved cutter 
life to about 11 pieces per tool. Carbide tools held up for 
from 11 to 14 pieces. The next move was steam treating 
experimental batches of tools in an LAN furnace. The 
first batch averaged 100 parts per cutter, a second batch, 
60 to 70 and a third lot, 100 to 125 


Raises "psi" of Powdered tron Parts Although many 
parts made of powdered iron function satisfactorily in the 
as-sintered condition, there are others where an increase 
in hardness and compressive strength is an advantage 
This is particularly true of such parts as the steam 
treated gears, cams, etc., shown at left, where additional 
strength is needed on critical bearing surfaces. The shock 
absorber piston in the center, for instance, presented a real 
problem how to meet psi specifications for the thin 
section flange around the outer edge. Steam treating 
proved a cheap, practical solution. Tests showed compres 
sive strength of the flange increased from 1200 to 1400 psi 
In addition, the parts, when oil dipped, had a pleasing uni 
form, blue-black color and high corrosion resistance 
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You are invited 
to inspect the latest 
developments 


in 


at the INSTRUMENTS 
NATIONAL METAL EXPOSITION, 
CLEVELAND, OHIO 

OCT. 8th THRU 12th Booth 937 


The latest model 


WE SHALL FEATURE ZEISS NEOPHOT 


large research Metallograph 


with the ZEISS HANEMANN 
Micro Hardness Tester 


Shop and Toolmakers’ Microscopes 
Universal Measuring Microscopes 
Stereo Microscopes 

Optimeters and Ultra-Optimeters 
Optical Protractors 

Optical Dividing Heads 

Surface Finish Analyzers 

Indicating Micrometers 


* We invite your inquiries 


For further information on these and other Carl Zeiss 
Instruments consult your dealer, or write to 


Scientific Instrument Division 


ERCONA CORPORATION 


551 Fifth Avenue, New York 17, N. Y. 
Exclusive American Representatives for CARL ZEISS, Jena 


New Alloy .. . 


The precipitate present in the best 
alloys of the series, at least in the 
overaged condition, was identified 
as Ni,Ti. The structure of this com- 
pound indicates it would probably 
take little molybdenum or tungsten 
into solution. At lower temperatures 
(1350° F.), the carbon in solution 
is precipitated as alloy carbides. It 
was found that the molybdenum, 
tungsten and iron content of the 
solid solution matrix were important 
in controlling the aging process. 

Composition is the most impor- 
tant factor in determining rupture 
strength. Alloys with small amounts 
of iron resist loss in rupture life due 
to overaging much better than the 
alloys containing 20% iron. Iron con- 
tent had little effect on the rupture 
ductility, however. Molybdenum 
and tungsten show similar beneficial 
effects on rupture ductility and rup- 
ture life. The effect of variations of 
titanium content or carbon content 
in the range of 0.4 to 1.0% is small. 

The single alloy finally chosen for 
intensive investigation of the effects 
of processing variables contained 
29% Ni, 19.9% Cr, 13% Fe, 6.6% W, 
4.1% Ti, 3.9% Co and 0.20% C. Al- 
though it had been indicated by 
early testing that sufficient ductility 
could probably be obtained in any of 
the alloys, certain heat treatments 
resulted in low elongation and short 
fatigue life. Although the solution 
treating temperature was of greatest 
significance in determining the 
amount of ductility obtained during 
testing, aging temperature also had 
some effect. Aging treatment which 
produced the largest increase in 
rupture life and hardness resulted 
in low ductility. A high aging tem- 
perature (1650° F.) resulted in a 
structure which appears to be over- 
aged but which showed a marked 
increase in tensile ductility with little 
sacrifice in rupture or tensile 
strength. The best heat treatment 
appears to be solution at 2100° F. 
and aging at 1650° F. 

Mechanical properties of the 
alloy when solution treated and 
aged, and rupture lives and ductili- 
ties of ten heats of the alloy under 
various testing conditions are in- 
cluded in tabular and graphical 
form. At 1600° F. its 1000-hr. rup- 
ture strength is 15,500 psi. 


E. S. River 
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AHRITE 


CASTINGS FOR HIGH 
TEMPERATURE SERVICE 


' (1 | DESIGNED FOR LONGER SERVICE 


Lehrite alloy tashings for the heet 


tregting industry give leng, eco 
service. Careful de 
sign, metallurgical and foundry 
contrel techniques assure sound 
2 ¢ castings with high tensile strength ond 
high resistance te thermal shock 
Our engineers need only 
complete details about the 
a casting requirements of 
you: treating opera: 
tion te design and produce 
Fahrite castings w th the correct 
cheracteristics to meet your exact 


operating conditions A tew 
of the malty types of Febrite costin-~» 
made by (hie Steel are: 


Rails Rollers 


Dippirg Boskets Radian! Tube. 
Retorts Fixtures 
Selotion Pots Hearth Piote; 
Muffles Chein 


Carburizing Boies 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO 


fonts at Springfield and Lima, ora 


Visit Boot 
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FIVE MINUTE DETERMINATIONS 


of Hydrogen and Carbon in Titanium, Zirconium, Steel and other materials 


This new hydrogen and carbon analyzer permits High accuracy for both research and produc- 
you to utilize temperatures in ences of 3000° F tion control in the part per million range. We're looking Sesweed 
through use of a high frequency induction furnace. Speed, low maintenance cost, ease of opero- P 

Proven performance for two years in certification tion. Plus carbon can be handled simultane- © seeing you 

of aircraft material in our laboratories. ously with hydrogen! at the Metal Show 


Facilities also available for custom analyses in our Cleveland laboratory. Booth 2830 


NATIONAL SPECTROGRAPHIC LABORATORIES, INC. | Yow problems: 


6300 Euclid Avenue 


how can we help? 


Cleveland 3, Ohio 


Find out how you can put 


to work for you, Visit Booth 531 


and learn how this element, readily available 
in all forms, both alloyed and pure, can help 


solve your materials problems. 


The Brush Beryllium Company 
4301 Perkins Cleveland 14, Ohic 


Producers of beryllium metal, beryllium copper and other 
alloys, and beryllium compounds. 


THE METALS HANDBOOK 
and 1954 and 1955 
Supplements 


World’s Most Authoritative and Comprehensive Reference 
for All Metals, Metal Properties, Fabrication and Uses! 


© 1740 Pages total 

© 2745 Wlustrations 

® 1426 Tables 

© 845 Articles 

© 110,000 Copies in use 


The Metals Handbook and its 1954 and 1955 Supplements com- 
prise the only complete reference of its kind. Compiled and 
written by 109 committees of the American Society for Metals 
with over 780 outstanding engineers contributing. Easy to use, 
these volumes put all metal facts at your fingertips. Divided 
into 37 sections, they treat on metal selection and design, metal 
forming, shaping, heat treating, welding, machining, foundr 
work, cleaning, finishing, testing, inspection, control and verona 
techniques. The Handbook is $15.00; the Supplements $5.00 and 
$6.00, respectively. Order by coupon today. 


American Society for Metals, 
i 7301 Euclid Avenue, Cleveland 3, Ohio 


| Rush me a Metals Handbook and/or Supplements checked! 


— Zone State 
1955 Supplement ($ 6.00) [) Check enclosed 
1954 Supplement ($ 5.00) Bill me 
Metals Handbook ($14.00) Bill my company 
The complete set ($26.00) 
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The Most Valuable Information for the Heat Treater... 


“The most valuable information 
for the heat treater... is accurate, 
reliable data to show him how 
to adjust furnace atmosphere.” 

That is one of the most sig- 
nificant quotes from papers 
presented at the recent National 
Metal Congress. And the practi- 
cal answer on control of furnace 
atmospheres is to determine 
carbon potential by reading 
dewpoints in each furnace zone 
with an Alnor Dewpointer. 


With the Dewpointer You Can: 


1. Read Each Furnace Zone. With 
the portable, self-contained Dewpointer, 
you can readily check each zone in the 
furnace...instantly detect restricted 
flow of atmosphere, leaky furnace seals 
or transient moisture and air from the 
quench tank, and air carried into the 
furnace with the charge. 


2. Get Accurate Data. Only the 
Dewpointer gives you controlled testing 
conditions. ..indications take place in 
enclosed chamber. Dew or fog is sus- 
pended in air as sunbeams—not on a 
polished surface. This gives you the 
greater accuracy, faster readings re- 
quired for critical atmosphere control. 


3. Fast, Easy Reading. In one rela- 
tively inexpensive instrument, the 
Dewpointer brings you simple, direct 
operation that enables any shop man to 
get readings with laboratory accuracy — 
every time. it is wholly self-contained, 
no cooling equipment required. Operates 
on either AC or enclosed battery. 


Eliminate Guesswork 


You actually see the dew or 
fog suspended in a test cham- 
ber—no guessing as to when 
fog starts to form on polished 
surface. Find out why the 
Dewpointer is so widely used 
for accurate atmosphere con- 
trol. Send for your copy of new 
illustrated Dewpointer Bulletin. 


ILLINOIS TESTING LABORATORIES INC. 
Room 523. 420 N. La Salle Street ° 
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Versatility of furnace brazing is shown in these Thin sections can be joined to heavy sections to produce 


applications. Complex assemblies like the cam-and- 
gear cluster on the left can be fabricated from 
punched laminations brazed securely in a General 
Electric mesh-belt furnace. Required contours are ob- 
tained without expensive machining from solid stock. 


light-weight rigid structures without sacrificing strength 
or inducing local distortion. Honeycomb structure at top 
center weighs about one fourth as much as solid assembly 
of same rigidity. It is typical of design improvements 
made possible by brazing in General Electric furnaces. 


Continuous production of small parts in this General Electric 
mesh-belt furnace is carried out by loading assemblies directly 
on the belt. Protective atmosphere equipment, at right, elimi- 
nates need for flux in most cases, keeps parts clean enough to be 
passed directly from the furnace, without cleaning or pickling. 


Automatic charging, and discharging and return con- 
veyors of this General Electric roller-hearth furnace 
make it almost self-operating, reduces handling 
costs. G-E roller-hearth furnaces handle heavy 
assemblies and are well suited for automated lines. 


GENERAL ELECTRIC SELLS 
A COMPLETE LINE OF 
HEAT PROCESSING EQUIPMENT 


FURNACES + METAL-SHEATH INDUCTION 


Cylindrical Pit 


— 


Two or more metals can be joined, as 
in the bellows housing shown above. The 
steel flange is furnace-brazed to a brass 
shell, using preplaced rings of silver 
brazing alloy. The desirable qualities of 
each metal are retained. 


Development work is done in this 
General Electric box furnace, which 
could also be used for job-lot produc- 
tion. Low in first cost, General Electric 
box furnaces need little maintenance. 


Produce Complex Assemblies 
Faster and at Less Cost with 


General Electric 


General Electric furnace brazing speeds 
production of really “tough” assemblies 
and often does it at less cost than you 
can do it by your present methods. 


For example, here are three types of 
work where you can improve production 
with furnace brazing. 


You can make complex assemblies from 
already formed components, and save 
both material and machine costs. 


You can make assemblies of two or more 
different alloys without changing the 
desirable characteristics of either. 

You can join thin sections to heavy sec- 
tions without sacrificing strength or in- 
ducing local distortion. 

These characteristics of furnace brazing 
can be used in a number of widely 
different production setups. And General 
Electric’s complete line of furnaces and 
associated equipment lets you pick the 
proper furnace to introduce furnace braz- 
ing into your particular setup-——-econom- 
ically, efficiently. 

Cost reductions are typical with furnace 
brazing because labor content per assem- 
bly goes down while output goes up. 
Waste is reduced since assemblies can be 
built up of components instead of being 


Furnace Brazing 


machined from solid stock. Uniformity of 
results frequently leads to reduced in- 
spection costs 

improved products are the rule with 
furnace brazing. Life of assemblies is in- 
creased because joints have high strength, 
resist vibration and impact, and are uni- 
formly tight. Assemblies show little or 
no distortion, since they are free from 
localized strains. They present a good 
finished appearance without afterwork 
because the brazing alloy forms neat 
fillets. Also protective furnace atmos- 
pheres eliminate formation of oxides and 
do away with the need for flux in most 
cases. 

Increased production over other joining 
methods is possible, since many joints 
can be brazed simultaneously. Furnace 
brazing is adaptable to continuous pro- 
duction, with increasing output 

For a careful analysis of your furnace 
brazing needs call your General Electric 
Heating Specialist. Ask him to show you 
how you can benefit by using furnace 
brazing. You can reach him at your local 
General Electric Apparatus Sales Office. 
If you prefer, send in coupon below for 
bulletins describing furnace brazing oper- 
ations and equipment. 


GENERAL ELECTRIC 


FREE PROCESS BULLETINS 


Section C721 -8, 
General Electric Company 
Schenectady 5, New York 


NAME 
COMPANY 
ADDRESS 


Cylindrical Bell 


Please send me free bulletins checked below, 


MODERN HEAT PROCESSING BULLETINS 
() Furnace and Induction Brazing, GEA-5889 
() Protective Atmospheres, GEA-5907 


TECHNICAL BULLETINS 


() How and Where to Use Furnace Brazing, GEA-3193 
C) Electric Furnace Brazing, GER-106 
C) Furnace Brazing of Machine Parts, GER-339 


Electronic induction 


| | | | | | | | 
| 
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CITY STATE 
Mesh Belt Rotary Hearth Tower Metal-sheath 


whether 
you 
think 

in terms 


The crankshaft is the backbone of the piston- 
type engine. Illustrated above is the crankshaft 
orging for the most powerful piston-type air- 
craft engine ever produced. 


The history of Wyman-Gordon’s 
contribution to aircraft progress 
dates from the inception 

of the “flying machine”. 

The jet age is now calling 

on the unparalleled resources 

of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical know-how in the industry. 
Larger and more intricate 

forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 

there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


FORGINGS OF 


268 


4 At the bottom left is a turbine disc forging made =| 
% from high density heat resisting alloy, and Lg 
next to it is a titanium compressor wheel . 
forging for two of the most powerful jet engines % 

yet produced. 


WYMAN-GoRDON COMPANY 


Established 1883 


ALUMINUM @© MAGNESIUM STEEL TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
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reasons for checking your 
Commercial Heat Treater First 


HE PROVIDES... 


Guidance in Steel 
Selection and Design 


Metallurgical Understand- 
ing of Metal Properties 


Assistance in Proper Preparation 
of Parts for Heat Treating 


ull 


Knowledge through Experience Extensive array of Final laboratory and 
of the Right Heat Treat Equipment and Facilities non-destructive Testing 
for the Job 


Whenever your production requirements for a new product or 
the redesign or improvement of an old one mean the installation 
or expansion of heat treating activities, it will pay you to check with 
your Commercial heat treater before tackling the job yourself. 


The 6 basic reasons for this are shown above. 
Remember the Commercial Heat Treater has the skill, the experience, 
the equipment; — all under one roof ready to serve you. 


Allied Metal Treoting Corp. Metiab Compeny 
Kenosha, Manitowoc, Port Washington, Philedeiphia 16 Pennsylvania 
Racine, Wisconsin New £ Metallurgical Corp. 
American Metal Treatment Co. South Boston 27, Massachusetts 
Elizabeth, New Jersey Paulo Products Compony 
Anderson Stee! Treating Co. a ae St. Louis 10, Missouri 
Detroit, Michigan tees Commercial Heot Treating 
8. & W. Precision Heat Treating Co. Greenman Steel Treating Company ' . 
Kitchener, Ontario, Canada Worcester 5, Massachusetts Pittsburgh |, Pennsylvania 
Benedict-Miller, Inc. Fred Heinselman & Sons The Queen City Stoel Treeting Co 
incinnati 28. Ohio 
Lyndhurst, New Jersey New York |2, New York iw 
Heat Treating Co., inc. Alfred Heller Heat Treating Co. +. Sas Gompewy 
Newark 3, New Jersey New York 38. New Yort Lansdale, Pennsylvania 


Rockwell Compon 
Commercial Metal Treating, inc. Hollywood Heot Treatina Co. ord 12, Connecticut 


Bridgeport, Conn Los Angeles 38. California C. U. Scott & Son, Inc 


Cook Heat Treating Co. of Texas LR Heat Treating Compony (Stainless Steels) 
Houston ||, Texas Newark, New Jersey Rock Isiand, 

The Dayton Forging & Heat Treating Co. The Lakeside Stee! improvement Co. Standard Stee! Treating Co 
Dayton 3, Ohio Cleveland 14, Ohio Detroit 10, Michiger 

Dominy Heat Treating Corp. Metallurgical inc Syreceuse Heat Trecting Corp. 
Dallas, Texas Minneapolis 14. Minnesota Syracuse, New York 


Drever Compon inc. Winton Heot Treating Compony 
Philadelphia Pennsylvania Kansas City 8. Missouri Cleveland Obie 
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At Wright Aeronautical Division 
Curtiss-Wright Corporation 
COMPLEX BRAZING 


is sure and quick 
with R-F Induction Heat 


using 
Machiett ML-5668* 
STRIAL LLAT* 


Each Curtiss-Wright J-65 turbojet engine uses 544 shrouded stator 
blades, Each blade must be positioned accurately and without physical 
distortion. Although brazing a single blade to the shroud ring is not 
difficult, it is quite a feat to perform rapid multi-blade brazing on a 
sustained production basis. Curtiss-Wright does just this in each of 

its three induction heating stations, each powered 


by two Machlett ML-5668 induction heater triodes. 


*Machlett induction heater triodes are original equipment in 
over 75% of the induction heating equipment models 
now available in the 5kKW to 100kW power output range. 

.. . Proof enough of Machlett electron tube quality and 

performance! 


Top — ML-5668 Induction Heater Triode 


Center One of three induction heating 
Stations used for production brazing 
of stator assemblies used in Curtiss- 
Wright's J-65 turbojet engine. 

Bottom . Stator assembling jig for Curtiss- ; 

Wright's J-65 turbojet engine. *VIL-5668 Original Machlett electron tube design; heavy duty 
triode replacement for old design, light construction 
type 892 tube. 


FIRST IN INDUSTRIAL ELECTRON TUBES 


MACHLETT LABORATORIES INC. 
Springdale, Connecticut 
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Engineers— 


Ask P&G 
About Your 
Real Future 


Engineering models like the one above play a vital part in providing Procter & Gamble engineers with 
a three-dimensional look at the future. 


Naturally you can't build a scale model of your own future, but you can plan closely a future that 
will combine your technical skills with the greatest professional and personal opportunities. And in its 
Cincinnati engineering staffs for domestic and overseas activities P & G is ready to help you realize 
your engineering career plans in the following fields: 


¢ Automatic Machinery © Chemical Process Equipment ¢ Power Generation and Distribution 
Instrumentation and Control Building Design Metallurgy 
e Construction Management 


Procter & Gamble offers you: 


e An immediate, challenging engineering role with one of the nation’s leading manufacturers of 
soaps, detergents, drug products, food products and chemical specialties. 


¢ A program of career development custom-tailored for your interests—whether they are of a 
technical, administrative or managerial nature. 


e The opportunity to progress rapidly with a company that has doubled its business volume every 
10 years since 1900. Over half of the company’s total present business in household products 
is in brands not on the market 10 years ago. P & G has been cited by the American Institute 
of Management consistently as one of the nation’s best-managed companies. 


Mr. J. E. Gale 
Engineering Division 
Your background qualifies you for any of the Procter & Gamble 
above opportunities . . . Cincinnati 17, Obie 


4 Dear Mr. Gale: 
You were graduated with an engineering de- ; 
the wears | would like to know more about my real future 
gree wi y see in engineering with Procter & Gamble, Please send 
me your four-color brochure ‘Future for Engineers 


DISCOVER YOUR REAL FUTURE and Chemists" and a personal data sheet. 
IN ENGINEERING AT P & G a 
BY FILLING OUT AND MAILING Address 
THE COUPON AT THE RIGHT 
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Whatever your furnace 
needs for control— 


There’s good reason why more heat-treating 
furnaces everywhere are controlled by Brown 
instruments. First, of course, is performance . . . 
sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa- 
tility. In this varied line of instrumentation 
you'll find just about everything a furnace 
could possibly need in the way of control. 


Choose ElectroniK Strip Chart Controllers for de- 
tailed, long-term records . . . and a selection of 
control forms including electric systems of the con- 
tact, position-propor- 
tioning (Electr-O-Line) 
and time-proportioning 
(Electr-O-Pulse) types; 
and pneumatic control 
from two-position to full 
proportional-plus-reset- 
plus-rate action. 


Choose ElectroniK Circular Chart Controllers for ease 
of scale reading . . . con- 
venient daily charts; in 
a full range of electric 
and pneumatic control 
forma. 


Note: the basic compo- 
nents of all ElectroniK 
models are interchange- 
able... to simplify and 
speed up service. 


Choose ElectroniK Circular Scale Controllers where 
you want readability 
and control check at ex- 
treme distance . . . with- 
out need for a record. 
Supplied with all con- 
tact and proportional 
types of electric control. 


Note: all ElectroniK 
models are available in 
both Standard and Pre- 
cision Series. 
Choose Pyr-O-Vane Controllers where you don’t 

need a record but do 

need precise vane type 

snap action electric con- 
trol by a millivoltmeter 
instrument... also avail- 
able with pulse-type 
time proportioning 
action, in both vertical 
and horizontal models. 


Choose the Protect-O-Vane Safety Cut-Off for simple, 
dependable excess temper- 
ature protection ... can be used 
with any temperature control 
to prevent furnace shut downs 
and loss of production. 


And... for all your pyrometer 
supplies, investigate the con- 
venience and economy advan- 
tages of the HSM Plan. 


354 feet from loading end to q h press, this continu- 
ous heat-treating line at Lukens Steel Co. processes 
wide steel plate quicker, more economically than ever 
before. Feature of the line is a Drever furnace, con- 
trolled by Electronik Air-O-Line instruments. 


130” steel plate 


heat treated to 


close temperature 


In the control pulpit, the operator can watch each zone 
temperature . . . clearly displayed on the circular chart 
ElectroniK controllers on the instrument panel. 


= 
= 
= 
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limits in Lukens’ new 202’ furnace 


@ REFERENCE DATA: Write for Catalog 


———_ steel plate up to 130 inches wide, 1 inch 
thick and 40 feet long is heat treated in a new 
line now operating at Lukens Steel Company, Coates- 
ville, Pa. Designed by the Drever Co., Philadelphia, 
the line—longer than a football field—handles aus- 
tenitic stainless alloy plates. 


To handle the work that Lukens produces, the fur- 
nace was designed for accurate, flexible temperature 
control. 90 Bloom burners, firing either natural gas or 
No. 2 oil, supply heat under control of a battery of 
ElectroniK instruments. Through their Air-O-Line 
pneumatic control systems, these instruments regu- 
late heat input to each furnace zone. They hold 
temperatures at the values set by the operator .. . 
throughout working ranges between 900 and 2000°F. 


Close temperature control of this big furnace is the 


1531, “lectroniK Controllers” and for 
Price List 56-1, “Furnace and Oven 


H 


BROWN 


result of good furnace design . . . and top performance 
by instrumentation. It’s the kind of job for which 
ElectroniK controllers have been chosen in thousands 
of metalworking and metal producing plants for 
more than a decade. Whether you're planning new 
equipment or modernizing, be sure that you select 
ElectroniK instrumentation . . . to be sure of the best 
in controls, made by the world’s largest manufac- 
turer of controls. 


Let’s talk over your specific control problems. Just 
call your local Honeywell field engineer . . . he’s as 
near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


NN EAP OLS 


oneywell 


INSTRUMENTS 


New Airco Model C Heliweld automatic head operates at 
all angles from horizontal to vertical. 


Airco introduces 
New Automatic Heliweld Head 
for long-run production welding 


The Model C Heliweld automatic head is specifically de- 
signed for long-run production on regular or irregular 
contours — aluminum tubing, motor stators, irregularly- 


The maximum raise-lower distance of the electrode 
holder is a full 16”. 
© Flexibility — the assembly can be used for AC or DC 


shaped pressure vessels, Its prime advantage is that once 
the required arc length is set the head will automatically 
maintain this distance by moving the holder up or down to 
follow the contours of the work piece. Other benefits are: 


welding, with or without filler wire. Electrode diameters 

range from .020 to 4%”. 
The use of the new automatic head will be required where 
welds of consistent dimensions and quality are important 
and where good weld appearance is necessary or where 
welding specifications are very high for the electrical, air- 
craft, and refrigeration industries. Complete information 
covering the wide range of applications and detailed speci- 
fication data is available. Write Airco at the first opportunity. 


© Versatility — unit provides good are voltage control using 
either argon or helium shielding gases or mixture of both. 
© Adaptability —the head can be operated at all angles 
from the horizontal to the vertical (normal) position. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... LX 


On the west coast — 
Air Reduction Pacific Company 


Internationally — 
Airco Company International 


Air REDUCTION SALES COMPANY 


A division of Air Reduction Company, Incorporated, New York 17, N. Y. é 


in Cuba — 
Cuban Air Products Corporation 


=) 
—(AIRCO 
SH 


Offices in most 
principal cities 
Products of the divisions of Alr Reduction C 1 


= cordon dioxide, liquid-solid (ORY.ICE") — medical gases ond hospital equipment * NATIONAL CARBIDE — pipeline acetylene and colcivm corbide 
COLTON — polyviny! acetates, alcohols, and other synthetic resins. 


in Canada — 
Air Reduction Canada Limited 


ted, Include: AIRCO — industric! gases, welding and cutting equipment, and acetylenic chemicals * PURECO 
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AT THE HUB OF INDUSTRY IN THE HEART OF AMERICA 


2 


Here at Fahralloy we believe in giving service as 


Fahralloy serves the nation and the nation's 
leading industries with heat and corrosion 
corrosion resisting castings. In fact, service is a resisting castings. 


well as manufacturing top quality heat and 


keystone upon which our business has grown over e AIRCRAFT 


almost a quarter of a century. Sitting here it the APPLIANCE 
MANUFACTURERS 


ARMED. FORCES 
never more than a few hours away from you at most. AUTOMOTIVE 


hub of industry in the heart of America we're 


No matter what your problem may be if a heat and CHEMICAL 
DRUG 


FARM EQUIPMENT 
find the solution at Fahralloy. FOOD PROCESSING 


Try us and see for yourself. EQUIPMENT 
GENERAL MANUFACTURING 


PUMP MANUFACTURERS 
STEEL 


= — 
THE FAHRALLOY CO. 


150th & Lexington Ave. — Harvey, Illinois 
In Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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lo get Maraduare gualliy castings with cast-in 


heating elements EASTERN METAL PRODUCTS chose... 


Kux DIE CASTING MACHINES 


for the Alcamatic Cooker and Deep Fry 


“The die-cast well is the heart of our ALCAMATIC Cooker 
and Deep Fry and naturally must be of top-quality con- 
struction,” says Mr. Seymour Troy, executive vice- 
president of Eastern Metal Products Corp., Tuckahoe, N.Y. 

“The use of Kux machines (3 in the Forth Smith, 
Ark., plant and 4 in our Tuckahoe factory), plus our own 
production processing, enables us to provide the finest 
aluminum well, making the product an excellent working 
unit as well as an attractive appliance. 

“Kux machines make the difficult problem of cast-in 
Calrod heating elements easy,” Mr. Troy says, “plus 
cutting our production costs considerably, 


“The hardware finish quality castings provided by 
Kux machines eliminates many polishing and finishing 
operations and leaves the fry well easy for the housewife 
to clean.” 

For the manufacture of electrical appliances requiring 
dense hardware finish quality castings, Kux die casting 
machines are unexcelled. Write for our NEW illustrated 
catalog. 


MODEL HP-37 ILLUSTRATED 


Hydraulically operated die casting machine 
for production of aluminum castings. 


Kux MACHINE €O. 6725 NORTH RIDGE AVENUE + CHICAGO 26, ILLINOIS 
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THAT’S WHY VALLEY HEAT TREATING CO. 
CAME BACK FOR ANOTHER 


-built furnace! 


* 


When a heat treating customer is willing to 
pay a premium price to get the quality he 
needs, you can be pretty sure he can't afford 
many rejects. 

That was the case with one of Valley Heat 
Treating Company's customers who selected 
them because their rigid specifications could 
be met without expensive rejects. The amazing 
part of the story is that Valley was actually 
able to lower their cost by 15% while they still 
met these specifications! 

Much of the credit must go to Valley's new 
Pacific Gas-fired Shaker Hearth Furnace. This 
furnace provided a combination of fast and 
economical operation with extremely uniform 
control of the work. 

Rated at 500 pounds per hour, this new Pacific 
Furnace is used for Carbo-nitriding and scale- 
free neutral hardening. It permits maximum 


INDUSTRIAL 


HEAT TREATING 


EQUIPMENT 


PACIFIC : LOS ANGELES 
SCIENTIFIC Sin. 
COMPANY rort.ano, onscon 
ARLINGTON, TEXAS 


“second helpings” for satisfied customers... 


hardness of all parts, and 
the 14” wide Inconel hearth 
with Pacific's exclusive 
shaker design allows a wide | 
variety of work to be han- 

dled without damage to the 
parts. 

According to Valley, their 


work comes out exception- 
ally clean, requiring only 
and case depth is easily controlled due to 
Pacific's uniform-heating burner design. 

This profitable performance is the reason 
Valley has installed two different types of 
Pacific Furnace, and has recently ordered a 
third! 

For more information on a Pacific Furnace for 
your heat treating job, whatever it is, write today! 


Please send me 

bulletins and Nome 
specifications 

on Pacific Compeny 
Furnace for: 


(type of work) City 


Typical of the wide range of parts 
handled in this furnace. 


PACIFIC SCIENTIFIC CO. P.O. Box 22019, Los Angeles, Colifernic 
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BRISTOL’S 


Instrumentation News 


* News of instrumentation and automatic control in industrial heating and metallurgy « 


New instruments pass tough “field” 


New Bristol instruments for metal- ; 


treating operations have a ready-made 
proving ground in Bristol's own socket 
screw manufacturing division. 

Bristol instruments monitor and auto- 
matically control every phase of the 
Socket Screw Division's metal treatment 
— including a variety of continuous and 
batch-type furnaces, salt-baths, and tin- 
ning operations for spe- 
cialty products. 


ests at home 


HEAT-TREATING FURNACES (above) for Bristol's 
own socket screws give Bristol instruments 
(left) a thorough workout. 


Completely automatic control assures 
highest quality and uniformity for Bristol 
socket screw products. New instruments 
get grueling “field” tests before they're 
released for general distribution. And, 
last but not least, visitors to the Water- 
bu plant can see Bristol instruments 
actual load conditions. 

Drop in, when you're in the New Eng- 
land area, and watch these precision in- 
struments at work! 


gaan 
Telemetering helps control 
steel plant fuel 


This Bristol telemetering installation helps 
U. S. Steel, Gary, Indiana, get the highest 
steel production with the lowest possible 
fuel cost. 

The panel shows the amount of coke-oven 
and blast-furnace gas used throughout the 
plant as well as gas pressures at critical loca- 
tions. With this complete supply and de- 
mand information at their fingertips, fuel 
dispatchers can control distribution for max- 
imum efficiency and economy. 
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Precision rolling mill produces 
steel tapes 0.000125” thick 


This precision cold-strip mill at The Ar- 
nold Engineering Company, Marengo, IIli- 
nois, rolls ultra-thin 
for magnetic cores. The core strips may be 
as thin as 0.000125” and must be eld to ex- 


tremely close tolerances. To achieve the nec- 
essary precision, AccuRay gauges—employ- 
ing Bristol Dynamaster recorders—measure 
thickness of material on both sides of the 
rolling mill. The AccuRay equipment is built 
by Industrial Nucleonics, Columbus, Ohio, 


New control techniques 
cut fuel bills for metals 


In 20 years, fuel required for ingot heat- 
ing has paca 50 to 60%. 

A big share of the credit for this fuel econ- 
omy goes to automatic control and instru- 
mentation techniques developed recently. 
These new techniques, with better, faster, 
more accurate sensing and response, have 
chalked up significant savings, not only in 
fuel, but also in fixed charges, rolling time, 
and maintenance costs. 

Probably most important for big savings 
is control of furnace temperature and atmos- 
vhere. Furnace pressure may be regulated 
by positioning the stack damper. Fuel-air ra- 
tio can be controlled by a valve in the air 
line. Air requirements for combined fuels 
may be sotalized for better distribution of 
fuel throughout the plant. 

Proper temperature-time sequences or 
“time cycles” also rack up big savings. Step 
heating sequences, differing for various metal 
ingots, no longer need be programmed by 
rule of thumb. Instead, any predetermined 
sequence of temperatures can be maintained 
automatically and easily changed to suit 
particular batches. 


THESE BRISTOL ELECTRONIC AND AIR-OPERATED 
pyrometers automatically control regenera- 
tive soaking pits. Platinum, platinum-rho- 
dium thermocouples at pit covers are sensing 
elements. 


Want to apply these up-to-date control 
and instrumentation techniques to your 
industrial heating problem? Bristol engi- 
neers will be glad to talk over specific 
processes, problems, facts and figures with 
you. Write today to The Bristol Company, 
106 Bristol Road, Waterbury, Conn. 

HUMAN-ENGINEERED 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 


POINTS THE WAY IN 
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INDUCTION HEATING IS OUR’ BUSINESS 


Only one interest here...Your Order For 
HEATING 


Is heating or heat-treating involved in 
your metal-working process? 


Magnethermic's plant at Youngstown 
houses diversified facilities and specialized 


If so, let a Magnethermic engineer review 
your operations and show you what induc- 
tion heating can do for you. 


personnel devoting full time to induction 
heating, Low, Dual and High frequency. 
Whether your inquiry concerns heat-treat- 


For example, Magnethermic has designed ing, hot working or joining, Magnethermic 
; high frequency equipment for continuous can do the job. For specialized, intelligent 
localized heat-treating of electric welded pipe. attention, place your inquiry with the special- 

Another Magnethermic installation pre-heats ist Magnethermic. 


32” diameter aluminum ingots, weighing 
5,000 pounds, prior to extrusion. 


cor = ation 
3990 SIMON YOUNGSTOWN 7, OHIOM 
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30 STEAM HAMMERS 


In the heart of the Chicago steel area, Speedo- 
max H 3-Action P.A.T. recording controllers are 
helping Standard Forgings Corp. turn out quality 
forgings which range in size from 5 |b. blanks to rail- 
road axles weighing about '% ton. Subjected to 
constant and severe vibration from 30 steam ham- 
mers and 60 presses for 24 hours a day, 5 days a 
week, 13 Speedomax H instruments (with five more 
waiting installation) have been controlling furnace 
temperatures for over a year with only such routine 
maintenance as chart changing, etc. And work tem- 
perature is held constant within + 10 F. In both 
respects, this represents far better performance than 
the company has experienced before. 


In addition to being assured of the correct tem- 
perature for each heat, Standard Forgings has also 


realized the following more tangible benefits since 
installing Speedomax H: (1) doubled refractory 
life, (2) reduction in scale with corresponding re- 
duction in bottom cleaning from twice a week to 
once in two weeks, and (3) fuel savings of 50-75 
gallons of oil per shift. Savings realized in in- 
creased furnace efficiency alone paid for the instru- 
mentation in a short time. 

Perhaps Speedomax H can help solve your tem- 
perature problems. For further information, contact 
your nearest LAN office or write 4927 Stenton Ave- 
nue, Philadelphia 44, Pa. 


LEEDS IN ORTHRUP 


be 
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Flame Hardening Low carbon steel case hardened through Carbonitriding 


Flame Hardening perfected by LAKESIDE is the LAKESIDE is equipped with the latest avtomotic facilities to apply precision controlled 
process which selectively hardens various compon- case hardness to low carbon steel ports. Ask ovr metallurgist about ovr carbonitriding 
ents such as geors, coms, rolls, etc. where conven- service. Investigate, todey! 

tional furnace heot treating methods could not be 

successful. 


. Drawing Furnaces Temper Parts 
Lakeside straightens bar stock Pit-type Sater drawing furnaces are generally used for tempering after hardening 


LAKESIDE will heat treat and straighten your ber zs 
stock to your specs. LAKESIDE’S facilities con 

handle round, flat, squore and hex bar stock from 

\”" to 7” dia. and up te 22’ long. 


Science cuts guesswork in steel treating 


Electronic control of temperatures and split-second timing of the treating cycles leave 
modern scientific nothing to chance. Materials are processed faster. Production is speeded—quolity is im- 


proved! Remember —it costs less to deal with specialists! 
STEEL TREATING 


THE 


5418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 19100 


VISIT OUR BOOTH 306 AT THE CONVENTION 
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Carbonitriding, Flame Hardening, Heat | 
Annealing, Stress Relieving, Normalizing. he pe 
laboratory Physical Testing. = 
¥ 
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Improved working conditions, 


less maintenance, 


longer life for crucibles and furnace 


linings ... thanks to GAS 


When Fischer Casting Company, Middlesex, New 
Jersey, moved into their modern new plant, they chose 
Gas for all their melting facilities. 

With Gas operation of all furnaces, closer melting 
controls are possible. Clean burning Gas, along with 
modern ventilating equipment, has resulted in better 
working conditions in melting departments. Further- 
more, in the bronze melting department, improvement 
is shown in the life of furnace refractories and crucibles. 
Gas also improves the melting operations in the alu- 
minum sand foundry and permanent mold melting 
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Fischer Casting Company, Inc. 
Middlesex, New Jersey 


divisions. Three Gas-fired immersion burners heat an 
860 gallon quenching tank to 212 degrees F. and one 
immersion burner maintains this temperature to provide 
a simple, dependable and accurate method of quenching 
aluminum castings. 

For information on how you can improve your pro- 
duction operations by using Gas, call your Gas Com- 
pany’s industrial specialist. He'll be glad to discuss 
the economies and outstanding results you get with 
Gas and modern Gas-fired industrial equipment. 
American Gas Association. 
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grow... to meet industry’s vacuum needs!! 4 


TOP VOLUMETRic 
EFFICIENCY; 


Though already offering the world’s largest line of 
vacuum pumps, Kinney caters to industrial progress 


* Swiftly, accurately, and consistently creates and and is constantly developing new pumps to meet the 
maintains vacuum desired challenge it offers. 1f your process can be improved by 

* Application versatility better vacuum equipment, check the design features of 

*% Thorough dependability these latest additions to the Kinney line... and benefic 

* Low maintenance requirements from our wealth of experience in designing and 


manufacturing quality products. 


MODEL KD-30 SPECIFICATION DATA — Model KD-30 MODEL KMB-230 SPECIFICATION DATA — Model KMB-230 


s Single Stage-Duplex Design High Vacuum Pump Twe Stage Mechanical Booster Vacuum Pump 

: Ultimate Pressure 10 Microns Coolin & Ultimate Pressure 0.1 Micron Coolin Woter 

a (McLeod Gauge) Shaft Diameter ja (Mcleod Gauge) Shaft / %" 
Free Air Displacement 30.4 CFM inlet Connection 1'/2"" screwed Free Air Displacement 230 CFM Inlet Connection 4” flanged 

one ‘eight, Complete 370 tbs. Motor 2 and! Net Weight, Complete 


Our engineers will gladly make rec« dations on any lotte, N. C., Chicago (La Grange), Cleveland, Detroit, 
of your vacuum equipment requirements. Request com- Houston, Los Angeles, New Orleans, New York, Philadel- 
plete data today or contact one of our competently staffed phia, Pittsburgh, San Francisco, St. Louis . . . or The Inter- 
district offices .. . in Baltimore, Charleston, W. Va., Char- national Sales Office, 90 West St, New York 6, N. Y. 


Ki be EY MFG. DIVISION 


| THE WEW YORK AIR BRAKE Name 
| WASHINGTON STREET + BOSTON 30+ MASS. 


SMTERMATIOMAL SALES OFFICE FO WEST ST. MEW TORE 6 


®@ Please send Catalog No. 425 describing the complete line of 


Kinney Vocuum Pumps 


* 


Public Auditorium during the Natienal Metal 
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man responsible for pr 
pment and improvement: 


of vacuus melting in production quantities nave been 
e are considerable data available on the properties of 


yacuun pelted alloys 
rs. TO then 


we offer our knowledge» ou 


our purse. 


Bring Us your problems, yo 
to the future you need & SUP 


sincerely» 


president 


Metals pivision 


p.s. Utica can offer you properties like these through Vacuum Melting: 
erature corrosion resistance tility 
resistance 
Greater 
e Greater 
e Greater cree 


ress 
tensile strength 


yrica NEW YORE () f 
To the oduct 
develo 
solved. Ther 
put the work has just besun. 
There remain many unexplored promising uses for 
ia r facilities and, within our means, a 
ideas, your questions. if you' re Looking 
plier who is too. 


for automatically controlied 
high production billet heating 


Billet heating furnaces made by W. S. Rockwell Co., Fairfeld, 
Conn., are automatic pushbutton machines every bit as modern 
as the extrusion presses they feed. The machine shown is installed 
in a large brass mill and is virtually a mechanical robot which co 


Ordinates heating and handling functions to provide automatic 


control of production rate and quality. Round brass and other 
copper alloy billets must be heated scale-free. Production rate is 
based on heating 32 billets 10 in. in diameter by 27 in. long, weigh- 


ing 630 lb. each, per hour, with 2 hours in the heating chamber 


Precise heating is made possible by use of 20 Eclipse No. 102 ZB 
Nozzle Mixing Blast Burners. Burners fire over the billets from 
both sides, using propane, with gas-air mixing at the discharge 
end of the nozzle. No combustion mixture is carried in the mani- 


folds and back-firing is impossible 


No matter what your combustion problem in industrial furnaces, 
ovens, or process heating, Eclipse is prepared to solve it, drawing 
from the most complete selection of combustion equipment avail- 


able. Send for Bulletin H for further information 


ECLIPSE FUEL ENGINEERING CO, 1127 BUCHANAN ST, ROCKFORD, ILLINOIS 
Eclipse Fuel Engineering Co of Conede, Lid, 20 Upjohn Road, Don Mills, Ontorio 


aQuir wk 
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See you at 
the Metal Show! 


“An” 
Wilcox 


We are looking forward to the 
chance to greet our old friends and 
meet many new ones at Booth No. 
724 at the Metal Show. Be sure to 
allow enough time for us to show 
you our complete burner display, 
and extensive valve display which 
includes: spring-loaded automat 
temperature control valves; Lock- 
tite safety shut-off; and solenoid 
valves. You will also see our ad- 
justable Vari-Set mixers and the 
exhibit described below. 


Come to the "Peep-show”’ 


BOOTH 1724 


Yes, come to our Peep-show where 
you Can operate our new cven- 
heating Radiant Tube Burners and 
our new Excess Air Burners which 
wovide oxidizing action in process 
eating and cooling. Don't miss the 
chance to see these versatile new 
burners in operation! 


ECLIPSE FUEL ENGINEERING COMPANY 
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Internal exposure of turbine casing using Budd-Gamma Multitron Model 63. 


Budd provides complete 
Gamma Isotope Radiography Service 


The physical and technical resources of The 
Budd Company are now being directed to the 
development and manufacture of gamma iso- 
tope radiography units. 


These units are designed to employ any of 
the established gamma ray sources, of any 
required strength, and to provide for pan- 
oramic, beam and internal shots, 


They are portable and can be operated by 
one man. They require no attachment to elec- 
trical or water lines, consequently they can be 


used anywhere. They are fast. Accurate. 
Economical. Safe. 


Budd will train your operating personnel in 
the use of these devices, and also provides a 
service for the replacement of gamma sources 
at scheduled intervals. 


For catalogue and complete information, 
address The Budd Company, Gamma Division, 


Philadelphia 32. 


Visit our Booth 1707 at the Metal Show 
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National 
Metal 
Exposition 
And 


Congress 


October 
8 thru 12 


PUBLIC HALL 
CLEVELAND, OHIO 


ssign to product test. You'll see all the modern ideas in heat treating, fabric 
cleaning, finishing, machining, foundry, forging, testing, welding, inspection. 
ou and the management, engineering, production and purchasing men you ork: ae 
WB earn and learn much more than the cost of your visit to this great Metal Show. It wi 
+ touring 500 plants in the metal industry, which would.otherwise take months of your tin 


OWNERS AND MANAGERS 
AS Notions! Metal Congress Western Metal Exposition 


Notional Metal Exposition Metals Engineering institute 
Western Metal Congress Metallurgics! Seminar instinte 
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AMERICAN SOCIETY FOR METALS 7301 euctio avenue 3, OHIO 
+ CLEVELAND 3, OHIO” 
PUBUSHERS 
> 
Metal Progress ASM Tramactions 
Metals Handbook «= Technical Books 


ultrasoni 


HOW ULTRASONIC TESTING 
HELPS U.S. STEEL PRODUCE 
FLAWLESS FORGINGS! 


This turbine generator shaft— forged 
and sonic-tested by U. 8. Steel — is 
part of the first nuclear reactor 
power plant to be built in the United 
States. The 60,000 kilowatt power 
plant will go into operation in 1957. 


Here, the shaft is being Reflecto- 
scope-tested while it is still in the 
lathe. The forging will be sonic- 
tested a minimum of 5 times as it 
progresses through various stages 
of manufacturing. At U. S. Steel, 
turbine and generator rotor forgings 
are tested at these stages: 


1. Preliminary sonic test is run 
on the rough forgings before 
machining. 

2. Forging is rough-turned to 
bring it into a “round,” then 
sonic-tested again. 

3. After a bore has been drilled 
through the forging, it gets a 
complete full-scale sonic inspec- 
tion. 


4. After grain-refining (heat- 
treatment) another sonic test is 
made. 


5. After finish-machining and 
stress-relieving, the forging is in- 
spected again as specified by the 
customer. 


All these sonic inspections are usual- 
ly conducted while the forging is 
rotating, except for the as-forged 
test. A carbide tool finish is used to 
provide a suitable surface for the 
double-crystal search unit. 


This testing for defects before forg- 
ings are placed in actual operation 
enables U. 8. Steel to turn out flaw- 
less forgings that exactly meet 
ASTM and customer requirements. 
Reflectoscope inspection saves U. S. 
Stee] man-hours and money...helps 
assure customer satisfaction! It can 
do as much for you. Use the handy 
coupon to ask for full information. 


THE SHOW’S 


ON THE ROAD! 


Sperry’s new ULTRASONIC CARA- 
VAN is now on a nationwide tour of 
plants and factories throughout 
the United States. 


The Caravan’'s compact exhibits 
will demonstrate every aspect of 
ultrasonic testing and equipment 
to management and engineering 
personnel. You will see all types of 
Sperry Reflectoscopes, signal- 
ing and recording devices — in ac- 
tion...in your own plant...using 
samples of your own materials or 
products for testing! 


If you are located in one of the na- 
tion’s larger industrial centers, the 
ULTRASONIC CARAVAN is probably 
already scheduled to visit your 
plant. If not, your Sperry Repre- 
sentative will be glad to discuss the 
possibility of a visit to your plant 
or area. Return coupon for itiner- 
ary of the ULTRASONIC CARAVAN. 


Sperry Products, Inc. 
600 Shelter Rock Rood 
Danbury, Connecticut 


Please tell me when the Ultrasonic Cora- 
van will be in my crea. 


Name. 
Title 
Company 
Address 


City Zone State 
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from Crucible 


Aircraft Quality 
STAINLESS 
INVESTMENT 


CASTINGS 


in any shape or grade... 


Can your product benefit from the important features 
shown in these Crucible Accumet® precision investment 
stainless castings? They are tube supports for jet aircraft 
engine assemblies, but the characteristics they illustrate 
are just as vital to thousands of other applications. 
THIN WALLS — Accurately produced by the Accumet casting process, they 
are impossible to make in sand or shell mold castings — very 
difficult to forge. 
BLIND HOLES — like this one, are impossible to forge, expensive to machine, 
and very difficult to sand cast .. . but they can be held to close 
tolerances by Accumet casting. 
CORING — Deep or intricate cores — prohibitively costly to machine — can be 
economically produced by the Accumet process. 
ODD SHAPED PARTS — difficult to chuck and machine, are economical when they're 
Accumet castings. 
Next time your designs call for parts with intricate shapes .. . close tolerances 
fine finish ... high quality and uniformity, make them Crucible Accumet castings 
They are available in any grade of steel or high alloy your product calls for. Let a 
Crucible engineer give you all the facts about how Accumet castings can save you time 
and money. Crucible Steel Company of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


Write for a tree copy of the informative foider “Accumet Castings” 


E C i LE| first name in special purpose steels 


Crucible Steel Company of America 
SEPTEMBER 1956 
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Many films 
get results... 


there's one film 
that gets them 
quickly 


ANSCO SUPERAY 


Ansco Superay “A” industrial x-ray film 


is fast . . . slashes seconds and minutes 


RADIOGRAPHIC TECHNIQUE 


for 1" thick aluminum 
SUPERAY “A” X-RAY FILM 


from exposing times at low voltages and 


hours from inspection time when using 


radioactive isotopes. Sensitive, too—de- 


tects flaws of less than 1% at certain 150 KVP 
thicknesses. First and still the finest all 50 MAS 
ii purpose film tailored to meet the de- 36” Distance 
- mands of industrial radiography. Su- 1.5 Density 
; peray “A” has increased its following 0.005” lead screens 
every year since its introduction. /t’s the 6 minute development (@ 68F 
standard by which all other industrial Liquadol Developer 


X-ray films are measured. 


AMERICA’S OLDEST MAKER OF PHOTOGRAPHIC MATERIALS . . . ANSCO, BINGHAMTON, NEW YORK 
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HAVE YOU TRIED 
THIS EXTRAORDINARY 
CLEANER ? 


Oakite Rustripper removes rust and heat 
scale in the same operation that removes 
oil, Avoids hydrogen embrittlement, 
damage to machined surfac es, other dis- 
advantages of acid pickling. 


ina series of ALUMICOAT APPLICATIONS 


Or HIGH TEMPERATURE APPLICATION 


Have you taken 
the four good steps? 


How can cleaning costs be reduced 33% 
while cleaning quality is being improved? 
See pages 7 and 8 in the booklet. 

What are four easy ways to improve the 
average rinse tank? See page /0. 

What causes hydrogen embrittlement 
during electrocleaning? What is the 
remedy? See pages /5 and /6, 


Do you need a brass cleaner 
that gives better protection 
against tarnishing? 


Oakite has a new brass cleaner that pro- 
vides scientific protection against the 
oxygen that tarnishes brass and other 
copper alloys during the application of 


reverse current, 


“lt cut our cleaning rejects 

by more than 90%" 

says a manufacturer who found that 
Oakite Composition No. 95 gave him: 
BRIGHTER PLATING— Al! films removed... 
no residuc s, no unders irface shadows, no 
anodic blackening, nothing to impair the 
brightness of the electroplate 

FEWER REJECTS—M ajor causes of blistering 
and peeling eliminated . . . Consistent 
success in baking for 60 minutes at 300°F, 


OAKITE PRODUCTS, INC. 
26H Rector Street, New York 6, N. Y. 


Send me the FREF. booklets indicated below: 


Here's the best shortcut in the field of 
= electroplating 
[~) Four good steps toward better electro 

+ plating on steel 

What's NEW for electrocleaning brass 
and other copper alloys 
‘a Good news about electrocleaning zinc-ba»« 
— die castings 


COMPANY 
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FREE 

For further 
information, 
ask for 
booklet 


Technical Service 
Representatives in 
Principal Cities of 
U.S. ond Conede 


CAN PROTECT HEAT TREATING EQUIPMENT 
FROM CORROSION & HEAT OXIDATION! 


The new, ALUMICOAT molten aluminum Process 
has been perfected to give steels added resis- 
tance to corrosion and heat oxidation where con- 
tinuous high temperatures are a problem. 


In the ALUMICOAT Process, heat treating fix- 
tures, trays, etc, are dipped in molten aluminum 
to produce a metallurgical iron-aluminum bond 
at the interface and a surface overlay of pure 
aluminum, At temperatures exceeding the melt- 
ing point of aluminum, the aluminum on the sur- 
face diffuses. This diffused coating, together with 
the iron-aluminum bond, provides a refractory 
material that gives steel maximum protection 
against high temperature scaling. 


The ALUMICOAT Process can give you great- 
er economies through the use of lighter yet more 
rugged fixtures with a longer life through added 
resistance to corrosion and heat oxidation! 


Send for full details. Your inquiry is invited. 


call 
| = 
== 
Delevan Sue Ain 5-420 fooklyn, 
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WESTINGHOUSE 


Links temperature control with 
ten times lionger life 


With Westinghouse Magamp* magnetic amplifiers you can assure extraordinary 
predictable life for the critical job of amplifying temperature control signals; 
plus the fact that Magamp controls bring significant dollar savings. 

Actually, these link units are rated for at least 20 years of stable, trouble-free 
service, They are unaffected by heat, dirt or corrosive atmospheres and have no 
moving parts to stick or jam. In standard panel assemblies, you can apply Magamps 
for control on industrial furnaces regardless of size. 

In most cases, Magamp link units offer first cost savings of up to 50% over con- 
ventional controls, You'll see lower lifetime costs, too, since Magamp eliminates 
replacement and maintenance expense of conventional electronic controls. 

Further facts, ratings, and application data for standard Magamp link units 
are yours in a free Facts Folder, Contact your local Westinghouse sales engineer, 
or write: Westinghouse Electric Corporation, 3 Gateway Center, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. *Trade-Mark 
J-01006 


WATCH WESTINGHOUSE! 


WHERE B1G THINGS ARE HAPPENING TODAY! 


METAL PROGRESS 


You can design light weight, longer life, and © It is readily and easily welded by any process. 
economy into your products by including N-a-x © It polishes to a high lustre at minimum cost. 


HIGH-TENSILE in your plans. And with all these physical advantages over 


© It is 50% stronger than mild steel. mild carbon steel — it can be cold formed as 
© It is considerably more resistant to corrosion. readily into the most difficult shaped stamping. 
© It has greater paint adhesion with less under- When you next start to redesign, get the facts 


coat corrosion. ON N-A-X HIGH-TENSILE. It's produced by Great 


¢ It has high fatigue life with great toughness. Lakes Steel — long recognized specialists in flat- 
It has greater resistance to abrasion or wear. rolled steel products. 


Alley Division 
GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 79, Mich. . A Unit of 


NATIONAL STEEL aha CORPORATION 
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MAKE ITLAST LONGER 


VERTICAL 


Rolls hardened 


times faster 
with SELAS Heat Processing 


q 
000 


a” 


Whatever your preference . . . for vertical or horizontal handling of 
rolls... you get the same benefits from Selas Gradiation fast heating: 


e Rolls are hardened in only a fraction of the 
time usually required. In recent production 
tests, involving 14-inch diameter rolls, heating 
time was reduced to 95 minutes . . . conven- 
tional practice has been 18 hours. 


e The precise, controlled heat application 
enables a uniform hardenability pattern to 
be obtained. 


e The shoulders of the roll are not affected. 


Although custom-designed and built to your product requirements 
. each Gradiation roll-hardening furnace accommodates a wide 
range of roll sizes. 


In heat treating, strip annealing, heating large steel sections, forging, brazing and other continuous 
operations, involving both ferrous and nonferrous metals . . . Selas Gradiation heating is the key to 
greater efficiency, higher production, improved product quality and reduced operating costs. 


Our engineers will be glad to discuss how Selas Gradiation methods 
can be tailored to your heating needs. Address Dept. 69. 


CORPORATION OF AMERICA 
DEVELOPMENT + DESIGN » CONSTRUCTION 


294 METAL PROGRESS 


- 


4 — < | 

ail al > 

‘ 

or 


These two 300 pound TOCCO melting furnaces 
ore powered by a 200 KW, 3000 cycle TOCCO 
motor generotor set. 


TOCCO' Induction Melting “Delivers”— 
In Two Days Instead of Two Months! 


Casting backlogs at Commercial Shearing and 
Stamping Co. in Youngstown, Ohio used to lag from 8 
to 10 weeks behind production schedules. By install- 
ing four 300 pound TOCCO melting furnaces this 
firm upped daily melting capacity to 16,000 pounds. 
Now orders can be shipped in 48 to 72 hours. 


In a foundry occupying less than 5000 square feet 
of space, production of castings jumped between 
40% and 50%; tensile strength of alloy castings was 
boosted from 35,000 to 50,000 p.s.i. Substantial 


THE OHIO CRANKSHAFT COMPANY 


savings in the cost of castings have resulted. More- 
over, with precision casting and molding on a push- 
button basis, many former drilling and roughing 
operations were completely eliminated. 


Many firms have discovered that TOCCO Induction 
Melting insures maximum quality control, increased 
volume and lower operating costs—foundry pre- 
miums directly linked to TOCCO's rapid melting, 
simplicity of operation, low alloy loss, constant 
burn off and pinpoint quality control. 


Mail Coupon Today 
NEW FREE THE OHIO CRANKSHAFT CO. 
BULLETIN Dept. R-9, Cleveland 5, Ohie 
Please send copy of “The Case for 


TOCCO Induction Melting.” 


Company 
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CAST BRONZE SINTERED POWDERED METAL BEARINGS (Oil-Filled) 
BEARINGS AND PARTS AND SINTERED POWDERED METAL PARTS 


STANDARD STOCK PLAIN STOCK BEARINGS 
BEARINGS 553 stock sizes Finished Sintered 
854 stock sizes Finished Cost A 4 


Bronze Bearings for all ap- 
plications. 


FLANGE STOCK BEARINGS 


PRECISION 86 stock Flange 
Bearings made to stondar imensions 
BRONZE BARS ond tolerances 
263 stock sizes Tubulor and Solid 
Cost Bronze Bars. Fully machined. 


THRUST BEARINGS 


28 stock sizes Sintered 


‘ Bronze Thrust Bearings mode 
ELECTRIC to stondord dimensions and 


tolerances. 
MOTOR BEARINGS 
324 stock sizes Finished Cast Bronze e 
— SINTERED POWDERED 


BRONZE BARS 
2 2 


Cast Bronze Bearings and Parts made 

to customers’ blueprints. Send specifica- , 

tions, quantities, material analysis and 

design to Toledo for prices or recom- ; SPECIAL BEARINGS 

mendations. Engineering services always 

available. Sintered Powdered Bronze Bearings made 

to customers’ blueprints. Send specifications, 

qvoantities, material analysis and design to 


Toledo for prices or recommendations. En- 
BABBITT LINED BEARINGS — gineering service always available. 


Cast Bronze with centrifugally 
cast linings of tin or lead base 


Babbitt. Send inquiry and SPECIAL SINTERED PARTS 
specifications to Toledo. 7 
OF BRONZE OR IRON 
Sin d Powdered i P 
ints. Send specifications, ities, 
for prices or recommendations. Engi- 
Cost Bronze Bearings grooved neering service always available. 
graphited for special applications. 
All stock sizes above listed are available from distributors everywhere in the United States. 


Catalogs on request. Bunting machine shops in New York City, Chicago, Detroit and Atlanta 
provide quick service for alterations, grooving and graphiting. 


The Bunting Brass and Bronze Company 
TOLEDO 1, OHIO e BRANCHES IN PRINCIPAL CITIES 
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times the life 
Acid Mixtures 


AND STILL 
GOING STRONG 


Baskets for submerging alloy steel forgings in 


hot pickling acids had to be replaced every month 


because ol severe corrosion, The baskets were con- 
tinually immersed in either 15 per cent hydro- 
chlorie acid, aqua regia, 10 per cent nitric and 
hydrofluoric acids, or 20 per cent nitric acid, All 


of these acids were at about 140 deg. F. 


REMEDY: 


The baskets were made of one-inch round bars 


of alloy C. 


RESULT: 


After 15 months’ service, three shifts a day, the 


baskets made of Hasrensoy alloy C are still good. 


Hasre.oy alloy C is the most universally cor- 
rosion-resistant alloy available today. It has high- 
strength and is highly resistant to all of the mineral 
acids. For a copy of a booklet deseribing HastTeLtoy 
alloys, get in touch with the nearest Haynes 


Stellite Company office. 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 


Sales Offices 


Chicago + Cleveland - Detroit - Houston « Los Angeles - New York « Sen Franciseo - Tulse 


“Haynes” and “Hastelloy” are registered trade-marks of Union Carbide and Carbon Corporation 
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uniform HEAT 
for BIG jobs! 


at morgan engineering-—alliance, ohio 


This 52’ x 21%’ x 17%’ high car bottom furnace 
was designed by Morrison Engineering to 
stress relieve heavy weldments. The furnace is 
available for use by other firms on a subcon- 
tracting basis. It has the second largest car bed 
area of any such furnace in the world. 


Imagine getting a uniform heat throughout a 
250,000 pound load of steel with 3” to 10” thick 
sections in such a huge furnace! 48 North 
American No. 223-4 Dual-Fuel Burners do the 


since 


trick. These burners, arranged in 4 banks and 
3 zones, can burn 250 gallons of oil per hour, 
releasing 33 million Btu. They maintain a stable 
fire even when operating with a large amount 
of excess air to attain good temperature uni- 
formity. 


All the air is supplied by a North American 
Turbo Blower. North American pilots, valves, 
and Ratiotrols provide a safe, effective control 
system. 


for additional information consult your local n. a. engineer or write for bulletin 223 


/ 
= 
i 
the NORTH AMERICAN mfg co 

we 
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MALLORY:- SHARON 
reports on 


Certified titanium strength 


helps Bell Aircraft cut fabrication time 


@ In stretch forming titanium sheet 
parts, Bell Aircraft found variable 
springback an annoying problem— 
requiring expensive hand line-up and 
re-working. Springback variations 
of several degrees were encountered 
with sheets of different strength 
levels. 


Mallory-Sharon’s strength certifica- 
tion has aided Bell’s successful effort 
to reduce time, work and scrap loss 
in titanium fabrication. Using sta- 
tistical quality control, we certify 
the average strength of each tita- 


nium heat, and further certify that 
97.5% of the heat lies within narrow 
limits of this value (such as + 5000 
psi). 

This simplifies segregation of incom- 
ing material into close strength 
ranges. Bell color codes and handles 
each strength level separately. In 
addition, hot forming techniques 
have been perfected to reduce vari- 
able springback. 


Quality certification is another first 
from Mallory-Sharon contributing 
to the rapid advance of this new 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 
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metal. Call us for your requirements 
in titanium and titanium alloy mill 
products, and for technical assist- 
ance in application. 


— 


Bell Aircraft produces complete engine pods 
Jor the Boeing B-52 jet bomber. Extensive 
use of titanium in these pods saves approxi- 
mately 400 pounds gross. 


SHARON 


* 


The Marion Davies Building, New York, was completely enclosed in 
10 hours—through the miracle of anodized aluminum “‘curtain” walls. 
Giant two-story panels are manufactured by General Bronze Corp., 
using an H-VW-M AUTOMATIC ANODIZING SYSTEM. 


General Bronze Corp. led the field when they anticipated 
the vastly increased use of anodized aluminum in the 
building industry. The same wisdom arid foresight moti- 
vated General Bronze when they called on H-VW-M to 
supply their giant, streamlined new anodizing system. 
H-VW-M DESIGNED, MANUFACTURED AND INSTALLED it 
from beginning to end. And the benefits to General 
Bronze: tripled production ... improved quality control 
... and the assurance that H-VW-M—the ONE SOURCE 
they chose—assumed COMPLETE RESPONSIBILITY for the 
entire system, from concept to production. 


WANSON-VAN WINKLE-MUNNING COMPANY, MATAWAN, }. 
modern tes 

end developmen Plants: Matawan, N. J. * Grond Rapids, Mich. 


— of over years experience * Baltimore * Beloit (Wisc.) 


of ploti nd * Cleveland * Dayton * Detroit 

Witching Grand Rapids * Lovisville * Metawan 

ine f need. ochester * . bovis * rancisco ngfield 

Utica * Wallingford (Conn.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 


300 METAL PROGRESS 
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Your problem might be solved by fluoroscopic 
inspection. The exclusive Westinghouse Fluorex 
Image Amplifier extends the field of internal in- 
spection with fluoroscopy 


Portable Balteau X-ray equipment shown on the job during a typical Radiographic inspection of large castings is accom- 
pipeline inspection. Westinghouse now distributes this versatile line. plished faster with the stationary 250 KV Con- 
stant Potential Unit. 


From Pipelines in Texas to Castings in Peoria 


Westinghouse Industrial X-ray Equipment 
can handle any X-Ray inspection problem 


Now — with transportable units, stationary 
units up to 250 KV capacity, production line 
units and the versatile fluoroscopic units using 
image amplification, Westinghouse solves your 
most difficult internal inspection problems. 


WATCH 


If you feel that our staff of Industrial X-Ray 
Engineers can assist you in any way, please 
write: Westinghouse Electric Corporation, 
X-ray Division, 2519 Wilkens Avenue, Balti- 
more 3, Maryland. 


Westinghouse 


WESTINGHOUSE 


COVER PRESIDENTIAL CAMPAIGNS ON CBS TELEVISION AND RADIO 
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2519 Wilkens Avenue, 
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New process gives more corrosion-proof 


Mews aboit 
METALS 


Metallic. ..... Organic . 


Protective coating 
60 mils thick or more 
with one spraying 


Another improvement in plastisol 
coatings has again been achieved. 
Unichrome “Super 5300” Coating de- 
livers the full solids content of viny! 
plastisol through a spray gun and 
builds up a coat 60 mils thick or more 
in one application. Thinner coatings, 
too, if desired. 


The coating is physically tough and 
flexible. It doesn't chip or tear. It has 
the chemical resistance as well as the 
thickness to withstand acids, alkalies, 
salt solutions, moisture and other 
corrosives. It offers better protection 
for metals with a seamless and pore- 
free heavy duty coating. Send for 
Bulletin SP-1. 


Unichrome is @ trademark of Metal & Thermit Corp 


METAL & THERMIT 


CORPORATION 


General Offices; Rahway, New Jersey 
Pittsburgh. « Atianta + Detroit 
East Chicago * Los Angeles 
in Canada; Metal & Thermit—United Chromium 
of Canada, Limited, Toronto 1, Ont. 


chromium plated finish 


. Decorative . 


. Protective 


Top: (Left) After many months outdoors, a 0005” deposit of ordinary chromium, plated greet 
on steel, was rust-covered; (Right) Crack-Free Chromium, same thickness, was virtually unaffecte 
Bottom felt) Photomicrograph ordinary chromium shows network of microscopic 

ig ree 


cracks, (Right) Etched Crack 


eae with a relatively 
new kind of chromium finish re- 
veals a most important difference 
in serviceability. This difference is 
graphically shown above. Uni- 
chrome Crack-Free Chromium 
Plating proves definitely, measur- 
ably superior to ordinary chro- 
mium for certain types of applica- 
tions .. . notably those where 
durability and protection are par- 
amount. 


REASONS WHY 
Crack-Free Chromium is structur- 
ally different from ordinary chro- 
mium plate. It does not develop 
the typical network of microscopic 
cracks — even in thicknesses spec- 
ified for “hard” chromium plating. 
Corrosives find no path to the 


hromium deposit shows no such imperfection. 


underlying base metal. Rusting is 
blocked. 

Crack-Free Chromium can be 
plated directly on steel or zinc 
base die castings. It does not de- 
pend on an undercoat of scarce 
nickel for long life. 


OTHER ADVANTAGES 


In other ways, too, the new finish 
proves superior to ordinary chro- 
mium, It resists thermal shock 
and gives better protection at el- 
evated temperatures. It gives im- 
proved non galling, non seizing 
properties. 

Designers who want to give 
parts solid protection against cor- 
rosive ¢onditions will find Crack- 
Free Chromium well worth eval- 
uation. Send for Bulletin CFC-1. 
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NEW BOOKLET DESCRIBES 
LATEST USES FOR STRAITS TIN 
IN MAJOR INDUSTRIES 


Reviews Most Recent Product-improving, Cost- 


Reducing Applications. Send for Your Free Copy Now! 


mation about one of our most useful metals — 

Straits Tin from Malaya. Booklet explains why Washington 6, D.C. 

tin’s properties make it so important to American Please send me o free copy of the new booklet, “STRAITS TIN 
industry, gives specific examples of new applica- FROM MALAYA, Its New Importance to American industry.” 
tions solving various manufacturing problems. 

Sixteen pages, fully illustrated, factual and con- 
cise. Write now for your free copy of “STRAITS 
TIN FROM MALAYA, Its New Importance to 
American Industry.” 


Name and Position__ 


. The Malayan Tin Bureau 


Dept. 25), 1028 Connecticut Ave., Washington 6, D.C. 
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From Johns-Manville refractory research... 


insulating fire brick with balanced properties 
for unsurpassed heat-control effectiveness 


The nine of insulating fire brick 
produced by Johns-Manville offer 
furnace builders and operators a com- 
mon advantage—balanced properties! 

The Johns-Manville insulating 
brick formulated for your service 
gives you the ideal combination of 
physical and thermal properties with- 
out sacrificing one for the other. This 
means you get unsurpassed heat- 
control effectiveness . . . greater econ- 
omy in furnace design . . . hours saved 


sohns-Manville 


in reaching operating temperatures! 
For a good example of the value of 
balanced properties, take the proved 
performance of JM-3000 insulating 
fire brick. Formulated for 3000F tem- 
perature service, this insulating fire 
brick has unusual load bearing 
strength, high spall resistance, low 
shrinkage and thermal conductivity 
proportionate to its density. 
Johns-Manville has two strategi- 
cally located plants for the production 


54-1620 tow 


of insulating brick: Lompoc, Cali- 
fornia and Zelienople, Pennsylvania. 
Insulating brick are available from 
the stocks of authorized J-M distrib- 
utors in key industrial areas, 


Sar 


For complete information, call your 
nearest J-M representative. Or write 
for brochure IN-115A to Johns- 
Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


REFRACTORY AND 
INSULATING REFRACTORY PRODUCTS 


S40 Cot Super tor Sd OCH C22 tor 161 for 
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How these products were improved and costs lowered... 
with NICKELPLY; BRASSPLY’* and COPPERPLY’ wire! 


@ National-Standard Nickelply, Brassply and Copper- 
ply is electro-jacketed steel wire—a new development 
offering important advantages to manufacturers and 
users of wire forms and components. Specifically .... . 


The jacket metal, precisely concentric and to the re- 
quired thickness, is inseparably bonded to the steel wire. 
The materials can be severely formed, twisted, swaged, 
welded, roll threaded or redrawn without fracturing the 
jacket metal or otherwise exposing the base metal. Thus 
these new materials can often replace solid nickel, brass 


or copper wire, or can eliminate the costly post-plating 
of steel wire forms... and with unmatched assurance of 
coating coverage! Advantages in strength, durability 
and economy are obvious. 


Nickelply, Brassply and Copperply are now available 
commercially in diameters up to .340"’. Pertinent data 
on coating weights, strengths, finishes, base materials, 
corrosion resistance, etc., are given in Bulletin K-10. 
Why not send for it now and explore these new 
possibilities? 


Mart Netions) Mande:d ompeny 


MATIONAL-STANDARD COMPANY WILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 


ATHEMIA STEEL DIVISION + CLIFTON, W. J. 
Flat, High Corbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
industrial Wire Cloth 


Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Stee! Wire, Small Sizes 


WAGHER LITHO MACHINERY DIVISION + JERSEY CITY, H. J. 


\ 
N 
‘ STANDARD 


ENTHONE 


“ENSTRIPS’”. 


“ENSTRIPS” — invented and patented by Enthone, 

Incorporated — are chemical products for 

a dissolving one metal from another, quickly .. . 

“Peles Available for nickel, copper, chromium, zinc, 
cadmium and silver. For the right stripper for your 


EY A needs, write to Enthone, outlining your requirements. 
Ask for the Enthone “Enstrips” Booklet. 


Service Representatives and Stock Points in Principal Cities of 
U.S.A. and Canada, Brazil, England, France, Sweden, and Germany 


’ 442 ELM STREET, NEW HAVEN 11, CONNECTICUT 
NTHON Metal Finishing Processes Electroplating Chemicals 
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Uses of Aluminum in Alloy Steels 


with basic facts about alloy steels 


Aluminum as an element has been 
known to chemists and metallur- 
gists for many years. It is never 
found in nature in its metallic state, 
being derived chiefly from bauxite, 
an aluminum hydroxide. Bauxite is 
present in various parts of the world, 
including several tropical and semi- 
tropical regions. y 

When used in the making of alloy 
steels, aluminum has several im- 
portant functions. Because of its 
great affinity for oxygen, it is a 
reliable deoxidizer. It produces fine 
austenitic grain size. And when it is 
present in amounts of approximately 
1 pet, it promotes nitriding. The 
nitriding process could be described 
as surface- or case-hardening by 
means of a nitrogenous medium, or 
by heating in an atmosphere of am- 
monia gas and dissociated ammonia 
mixed in proper proportions. 

Other effective agents in producing 
nitrided cases are chromium, vana- 
dium, tungsten, and molybdenum. 
As a rule, however, the hardest 
cases are obtained with aluminum- 
bearing steels, the nitriding grades 
being a good example. These are 
usually steels of medium carbon 
content with additions of chromium, 
molybdenum, and sometimes nickel. 
Generally speaking, the lower the 


effective nitriding temperature, the 
harder the case will be. Aluminum- 
bearing steels usually show a case- 
hardness range of 950 to 1150 DPHN 
(diamond pyramid hardness num- 
ber). Steels in which no aluminum is 
present have cases of substantially 
lower hardness. 

If you would care to know more 
about aluminum as an addition or 
alloying agent in steels, Bethlehem 
metallurgists will gladly give you 
full information. Just write or call us; 
our technicians are always at your 
service. They will do everything 
possible to help make your prob- 
lems easier. And whenever you need 
new supplies of alloy steels, remem- 
ber that Bethlehem manufactures 
the full range of AISI standard alloy 
grades, as well as special-analysis 
steels and all carbon grades. 


If you would like reprints of this series of adver- 
tisements from No. I through X VI inclusive, 
please write to us, addressing your request to 
Publications Department, Bethlehem Steel Com- 
pany, Bethlehem, Pa. The first 16 topics are 
now available in a convenient 32-page booklet, | 
“Ouick Facts About Alloy Steels,’ and we shall 
be glad to send you a free copy 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: 
Bethiechem Steel Export Corporation 


pETHLEH En 


STEEL 


BETHLEHEM STEEL 


This is the seventeenth of a series of advertisements dealing 


Though much of the 
information is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time 
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BOOTH 
AT THE SHOW 


When you visit UNITRON at the Metals Show, 
you will see for yourself why more and more 
of our leading industrial firms, universities and 
research laboratories are turning to UNITRON 
microscopes. These remarkable instruments 
have dispelled the myth thet unexcelled op- 
tical and mechanical performance is incon- 
sistant with low cost. 


Even if you are unable to atiend the Show, 
you may have a 


FREE 10 DAY TRIAL 
IN YOUR OWN LABORATORY 


by simply requesting the instrument on your 
company leiterhead. There is no cost or obli- 
gation and no formal purchase order need be 
issued. Let the microscope prove its value 
to you, before you decide to purchase. 


UNITRON Metallurgical Microscopes are 
chosen by such leading firms as. . . 


Union Carbide and Carbon 
Goodyear Atomic 

General Motors 

American Smeiting and Refining 
CBS-Hytron 

Sperry Products 

Raytheon 

Arthur D. Little 

Corn Products Refining 

Electric 

National Bureau Standards 
International Nickel 

Firth Sterling 
Raybestos-Manhattan 

U.S. Dept. of Agriculture 
Colorado School of Mines 
General Electric 

American Brass 

Minneapolis- ulator 
Procter & Gamble 

Glenn L. Martin Co 

E. |. DuPont de Nemours 
International Business Machines 
Nationa! Cash Register Corp 


THIS COMPLETE CATALOG ON 
UNITRON MICROSCOPES IS 
YOURS FOR THE ASKING 


This colorful, Miustrat- 

ed catalog gives com- 

plete specifications on 

all of the instruments 

! briefly described on 

this page, as well as 

others which we 

know will interest 

you. Send coupon 

below for your 
free copy 


UN/ITRON 


204.206 STREET BOSTON 9 MASSACHUSETTS 


Please send us your complete catalog on 
UNITRON Microscopes. 


UNITRON 


METALLURGICAL 
MICROSCOPES 


UNITRON METALLOGRAPH 
and UNIVERSAL CAMERA 
Microscope, New Model U-11 


@ For visual observation. measurement, and 
photography of both opaque and trans- 
parent specimens. 


Bright field, dark field, and polarized 
iHumination. 


@ Revolving nosepiece with 5S objective 
lenses, 4 photographic 
eyepieces. Coated optics. agnification 
range: 25-2000X. 


@ Compact and entirely self-contained with 
built-in 34%" x 4%" camera, high-inten. 
sity ituminater, variable transformer. 


@ The image is automatically in focus in 
the camera—transition from ton 
te photography is instantaneous. 


Transmitted light accessories for trans- 
parent specimens included. 


Calibrated square mechanical stage with 
calibrated rotatable stage plate. 

Many other important features and aeces- 
sories inciuding calibrated polarizing 
apparatus, filters, micrometer eyepleces. 
fim holders, ete. Cabinet. 

@ Additional accesseries include: Polaroid 
Land Camera attachment; 35 mm camera 
attachment: tow- er (5-40) objec- 


pow, 

tives; available at extra cost 
COMPLETE UNIT only 114 

fob Boston . 


BINOCULAR MODEL, BU-11 only $1319. 
UNITRON Model MEC @ filters: solareid. frosted. 


ue, green. 
is of the inverted type and e mechanical stage with 
designed for visual observa- graduated circular rotatable 


st plate. 
tion of metals, ores, min- caiforated polarizing appara- 


erals, etc. Wt includes many 
of the features of the Mode! 


mens. 25-1500X. PSX, Micrometer 

bullt Into micro. COMPLETE "$31 9. 
orice Muminator with iris fob Boston 

© coarse and fine focusing. Binocular Model, only $493. 


UNITRON TOOLMAKERS and METALLURGICAL 


UNITRON Model TM combines in one stand a toolmakers micro- 
scope for precise shop measurements of either opaque or trans- 
perent specimens and a metallurgical microscope for the high- 
power examination of polished metal specimens. Note the many 
features of this versatile instrument. 

bination rectangular 1" 1” ball bearing stage and 
circuler rotary stage 
large micrometer drums read directly to 0.0001" 
dial indicator measures depth, soot te 0.0001" 
substage illuminator for viewing profiles 
surface illuminator 
vertical illuminator for examining grain structure 
transformer built into bose 
inclinable tool holder 
coorse and fine 
revolving nosepiece with objectives: 3X, 10K, 40X. 
Crossline eyepiece, 10X 


91090. 


UNITRON MODELS MMU and MMA 


These popular laboratory microscopes are ideal for the examination of both 
metal and transparent specimens under both ordinary and polarized light 
in addition te providing vertical incident light, the illuminator may be 
mounted directly on the stage for oblique lighting and below the stage for 
transmitted light. The transformer is located conveniently in the microscope 
base. These models include features found only in instruments selling for 
over twice our unusually low prices 


MODEL MMU 
@ coarse and fine focusing 
@ focusable stage 
re ving nosepiec 
fiver 40K, ol $287 
eyepleces: PSX, PIOX, K1SxX only 
MODEL MMA 
@ single focusing 
@ revolving with 


objectives 5X, 10x 


c 
© eyepleces: HSX, $1 49. 


All microscope prices are subject to change without notice 
INSTRUMENT. N OOF. 
UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 
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HIGH 

FLAME- 

HARDENING 


SPECIAL MACHINE UPS LIFE OF GRAPHITIC STEEL PARTS 


LinDE engineers have assisted Cincinnati Steel Treating Company in 
developing a flame hardening machine which increases service life of 


16 ft. long, graphitic carbon steel lathe ways... Development of this 


automatic, high speed machine is another example of how Linpe 


Service Engineers are helping Linpe’s customers up production speed 


and unit quality through co-operative research engineering. 


With this new machine, a lathe way to be treated is placed on a 


Rae magnetic chuck in a water filled channel. Flame-hardening heads and 


control mechanism move at predetermined speeds along the part. 


Cross-section view shows 


After it cools, the lathe way is placed in a refrigerator for 24 hours 


uniform depth of hardened surface. 


which stabilizes the steel, and brings its case hardness to a minimum 
of 60 Rockwell scale. 


The benefits of Linpe’s research, engineering, and over 40 years of 
accumulated know-how stand behind each of its customers to help 


them solve production problems, Get these “plus-values’’ which 


LinvE offers—it pays you to do business with Linpe. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street (3 New York 17,N. Y. 
Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY Trade-Mork 
Division of Union Carbide Canada Limited, Toronto 


The term "Linde" is @ registered trade-mark of Union Corbide and Carbon Corporation. 
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small large 
“package” forging 
units furnaces 


Hayes Contain Curtain spansthe biold. of 
CONTROLLED-ATMOSPHERE 
ELECTRIC FURNACES 


... and offers the famous “Pre-insured” Purchase 


Over fifty years experience in old and new fields of heat treatment 
gives Hayes the know-how to help solve your heat treat furnace 
requirements, Our laboratory and technicians assist in develop- x mod 

Only Hayes Humpback has 
your heat treat department “ABD” High-production Feature 
will get from your invest- 


ing the correct heat treatment for your samples. This ‘‘pre-insures” 
your purchase; proves BEFORE you buy, exactly what results 


Our famous “Humpback” Furnace is widely imi- 
tated . . . but no other offers our patented AUX- 
ILIARY Belt Drive, which is absolutely necessary 
to High Production; enabling the furnace to turn 
IN THE'HAYES LABORATORY out several times more work than with ordinary 
YOUR RESULTS ARE “PRE-INSURED” belt drives. 


ment in Hayes equipment. 


C.I.HAY ES, Inc. 


887 Wellington Avenue, Cranston 10, R. |. Electric Heating Equipment Since 1905 


é; Consult your local Hayes representative. Request new 1956 Catalog. 
— 
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Designing parts from [arpenter Stainless No. 20 
helps tame corrosive rocket fuels 


Internal parts of “flow sensing” units which control the 
flow of fuel to rocket engines, must combine super cor- 
rosion resistance and mechanical durability. They meter 
liquid oxygen at —297°F and a 90-98% concentration 
of red fuming nitric acid. That's why these critical parts 
were designed with the super corrosion resistance of 
Carpenter Stainless No. 20, and machined from No. 20 
bar stock, 

The units measure fuel flow accurately to within 4» 
of 1%. Yet they are so durable that when rocket experts 
dig wrecked missiles out of desert sands they recover the 
units for re-use. 


When you design parts, components or complete 
pieces of equipment for handling sulphuric acid or 
other strong corrodents, consider the economy of de 
signing with this super corrosion-resisting stainless. 

Call your nearest Carpenter Mill-Branch Warehouse, 
Office or Distributor . . . or write direct for full infor 
mation on the cost-saving advantages of Carpenter 
Stainless No. 20. 


Carpenter Stainless No. 20-Cb is available from The Carpenter 
Stcel Company, Alloy Tube Division, Union, New Jersey, in the 
forms of tubing, sheet, strip, pipe and plate; and Stainless No, 20 
in the forms of bars, billets and wire 


Super Corrosion-Resistant Stainless 


Pioneering in Improved Tool, Alloy and Stainless Steels through Continuing Research 


The Carpenter Steel Company, 133 W. Bern St., Reading, Pa. 


Export Department: The Carpenter Steel Co., Port Washington, N. Y—"“CARSTEELCO 
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The new Bendix Unitized Ultrasonic Cleaner 


The new Ransohoff Conveyorized Cleaning System 


NOTHING CLEANS SO CLEAN AS THE BENDIX 
ULTRASONIC CLEANER—SELECTED BY RANSOHOFF FOR 
USE IN ITS NEW CONVEYORIZED CLEANING SYSTEM 


The experience of several hundred 
users has demonstrated conclusively 
that Bendix Ultrasonic cleaning is 
far faster, far cheaper, and three to 
seven times more effective than any 
other method of cleaning parts and 
assemblies. 

Grease, lapping compounds, cutting 
oils, abrasives, and other contami- 
nants that can be troublesome to 
parts and assembly performance are 
removed 99.5%, to 100% . . . in seconds, 

Of prime interest today, users’ re- 
ports show that Bendix Ultrasonics 
reduces cleaning costs drastically. 
Direct labor savings amount to as 
much as 75°). Rejects, due to the 
presence of contamination, become 
practically non-existent. Savings from 
using water-detergent solutions, in- 
salad of expensive solvents, fre- 
quently run 90% .. . and more. 

How are all these benefits possible? 


Pioneer-Central Division 


Because for the first time a revolu- 
tionary ... and better. . . cleanin 
principle has been successfully applied 
to today’s volume cleaning jobs. 
Bendix high-frequency sound waves 
“break loose” contamination from 
metal parts and assemblies as no 
other method can. These Bendix 
“scrubbing fingers” easily reach into 
tiny crevices, Blind holes and other 
areas too complicated for other 
cleaning methods to touch. 

And now Ransohoff, Inc., a fore- 
most builder of cleaning machinery, 
offers industry a /ully-automated 
ultrasonic cleaning system that applies 
the Bendix Ultrasonic Cleaner in a 
five-stage Ransohoff production line 
conveyor. 

See both new units for the first 
time at the Metals Show! 

Don’t miss the system in action at 
the Ransohoff booth. Visit the 


Bendix booth for a complete picture 
of the many different ways that 
ultrasonic cleaning is helping indus- 
try today. PIONEER-CENTRAL DIVI- 
SION, BENDIX AVIATION CORPORATION, 
DAVENPORT, IOWA. 


West Coast Office: 117 E. Providencia, Burbank, Calif. 
Southwest Distributor: Southwestern Eng. & Equip 
Co., 3906 Lemmon Avenue, Dallas, Texas. Export 
Sales and Service: Bendix International Division, 205 
E. 42nd Street, New York 17, New York. Canadian 
Distributor: Williams & Wilson, Led., 11 Front Street, 
East, Toronto, Canada 


See CONVEYORIZED 
ULTRASONICS IN ACTION 


NATIONAL 
METAL EXPOSITION 


CLEVELAND, OCT. 8-12 
Rensohefi: Booth 2734 Bendix: Booth 7123 


AVIATION CORPORATION 
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Every pound costs less to 
process in long-lasting Inconel 
alloy neutral salt pote properly 
fabricated and inspected. 


ALLOYS 


This wrought Inconel pot stayed 


hot eleven months, without failure 


Think how this cuts 
salts bath operating costs 


Neutral salt pots aren't usually expected 
to last 8000 hours. But carefully fabri- 
cated wrought Inconel* nickel-chromi- 
um alloy pots have. 

Take this one. When the above pho- 
tograph was taken it had been going 
for eleven months without shut-down. 
During this period it was operated at 
the customary 1500-1600°F, idled at 
about 1350F°. 

The users, A. F. Holden Co., (De- 
troit Plant) had never previously used 
a wrought Inconel Alloy pot. So they're 
pretty enthusiastic about this one. It’s 
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brought their pot costs way down. And 
it’s been a relief and a saving not to 
tear down the installation for frequent 
pot replacement. 


Fabricated by Misco 
Salt pots owe as much of their success 
to good fabrication as to the properties 
of the alloy used. 
Recognizing this, the Holden Co. 
ordered this pot and, later, a stand-by 


successor from Misco Fabricators. 

Misco skillfully formed and welded 
both under proper conditions . . . then 
X-ray inspected them. 


You can ask a good deal of wrought 
Inconel alloy that has been properly 
fabricated. Not only for neutral salt 
pots but for most equipment subject to 
severe corrosive attack and prolonged 
high temperatures. 


"Registered Trademark 


The International Wickel Company, inc. 
6) Wall Street Hew You 6. 


Inconel for long life at high temperatures 
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1. VALVE TECHNICAL DATA... 
Twelve page technical manual giving 
design, selection, maintenance and 
repair data for stainess steel valves. 


2. GETTING THE MOST OUT OF 
YOUR VALVES . . . Four page tech- 
nical discussion explaining selection, 
installation, inspection and mainte- 
nance of stainless steel valves. 


3. CATALOG 55D (VALVES)... 
Sixty-eight page simplified stainless 
steel valve catalog includes engineer- 
ing drawings, weights, size ranges, 
dimensions and basic material data. 


4. CATALOG 55F (FITTINGS).. 
Complete stainless steei fitting cato- 
log giving engineering drawings, 
dimensions and basic material data. 


5. VALVES TO COMBAT COR- 
ROSION .. . 75 questions and 
answers selected from Cooper Alloy 
valve clinics covering materials, op- 
erations, service problems, installation 
and repair. 


6. STAINLESS STEEL VALVES 
AND FITTINGS IN THE PAPER 
INDUSTRY . .. Eight page technical 
article covering alloys, valve selec- 
tion, design factors, installation, 
maintenance, operation and inspec- 
tion of stainless steel valves and 
fittings used by the paper industry. 


7. PLASTIC PUMPS... Four page 
folder describing the Vanton “Flex-i- 
Liner” pump. Full and cut-a-woy 
views, plus performance charts and 
material selection hints are included. 
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8. PLASTIC PIPE AND FITTINGS 
+ « « 8 page catalog on Vanton P- 
Line (PVC), N-Line (Buna N) and S-Line 
(Styrene) pipe, valves and fittings. 


9. PUMPING CORROSIVES ... 
Four page article describing the 
transfer of hydrochloric, formic, lactic 
acid and salt solutions at Litho Chem- 
ical. 


10. ADVANCED KNOW-HOW... 
Series of case studies showing how 
advanced know-how made possible 
the economical production of high 
alloy products considered difficult 
or impossible to cast. 


11. MATERIALS SELECTION 
CHART .. . Four page chart de- 
signed to assist in the selection of the 
most economical alloy for a given 
corrosive problem. More than 350 
specific corrosives are included. 


COOPER ALLOY 


CORPORATION 


Founory prooucts VALVE & FITTING DIVISION VANTON PUMP & EQUIPMENT CORP. 
@ STAINLESS ENGINEERING AND MACHINE WORKS DIVISION @ AIRCRAFT PRODUCTS DIVISION 


check hone for FREE Lifenaturw 


12. DESIGN CONFERENCE... 
Special edition of Newcast contain- 
ing the technical papers presented at 
the Cooper Alloy Design Confer- 
ences. Subjects incude Casting De- 
sign, Shell Molding, Cast Weld and 
New Materials. 


13. ALLOY REFERENCE CHART 
. « » Revised four page pamphlet list- 
ing alloy designations, applications, 
properties and analysis of corrosion 
and heat resisting alloys. 


14. STAINLESS STEEL CAST- 
INGS ON PARADE .. . Four page 
folder presenting a variety of cast 
parts with information as to alloy, 
weight, application. Complete data 
chart listing twenty-eight alloys with 
recommendations for their use is in- 


cluded. 


15. NEWSCAST... An eight page 
bi-monthly publication devoted to re- 
porting technical material of value to 
those interested in corrosion resistant 
castings, fittings, valves and pumps. 


HILLSIDE, N.J. 
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NOW! from the world’s largest 
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SEAMLESS 


HEAVY 
WALL 
PIPE 


from any ferrous alloy 


Now heavy wall pipe can be extruded from any 
ferrous alloy — in lengths up to 50 feet or more, 
with O.D.’s from 4” to 22”, and with virtually 
no restriction on wall thickness. 


The giant Curtiss-Wright horizontal extrusion 
press, now operating at the Metals Processing Di- 
vision, moves the metal instead of removing it, for 
pipe of maximum length — and strength. 


If your application calls for higher heat, cor- 
rosion and/or abrasion resistance — in pipe of 
highest tensile and yield strengths — Metals Proc- 
essing Division is geared to fill the requirement. 
Complete facilities for handling any ferrous alloy, 
including the stainless series, as well as titanium 
and other reactive metals, are available to the 
chemical, petroleum, power and other key in- 
dustries. 


Take advantage of this new, aggressive facility 
for your pipe requirements. Write, wire or tele- 
phone for detailed information or engineering con- 
sultation today. Our field engineers are at your 
service, 


METALS PROCESSING “DIVISION 


CORPORATION © BUFFALO, NEW YORK | 


‘ | 
| 
| horizontal steel extrusion press... 
| 
| 
© 
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| 
QUALITY ana DEPENDABILITY Right D ine... 
a QUALITY and TY Right Down The Line... | 
| 
a Because WELDCO Pipe and Tubing Are Made 
men who have the experience, equipment, and facilities ‘ 
Mag! "Nickel, Cupro-Nickel, and Hastelloy, in Tube and Pipe sizes from 
ae 7 to 30", Schedules 5, 10, and 40. For special problems, or 
YOUNGSTOWN WELDING & ENGINEERING CO., 3718 Oakwood Ave., Youngstown 9, 
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New Vacuum Analyzer 
for Determining 


HYDROGEN 
TITANIUM 


Here is a fast, accurate, low-cost method for determining 
directly the hydrogen content of titanium. This new 
Model 917 Hydrogen Analyzer can also be used with 
zirconium and similar metals. It has a range of 5 to 700 
ppm with a precision better than plus or minus 5 per cent. 
An analysis can be completed in 5 to 10 minutes. It is 
simple to operate and maintain and can be run by any 
competent laboratory technician. Data are automatically 
recorded. NRC analysts install and calibrate equipment 
and instruct operator. 


See us in 
Booth 2108 NRC. 
METAL SHOW 
EQUIPMENT 
Cleveland 
October 8-12 
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New Developments for Analyzing Gases in Metals 


ANALYTICAL SERVICE. If your requirements do not justify purchase of an instrument, 
use the services of the NRC Analytical Department. Write for details and NEW low prices. 


wandard tor determing gor conte! of neta 


improved Standard Vacuum 
Fusion Gas Analyzer can 


DOUBLE No. 
ANALYSE 


This apporatus is the accepted standard for accurately 
determining the amount of oxygen, nitrogen and hy- 
drogen in the range of | to 10,000 ppm by weight in 
a wide variety of metals and alloys. Model 91 2B now has 
two removable furnace assemblies. By cleaning one while 
the other is outgassing, down-time is reduced. Improved 
halogenated graphite cuts outgassing time. The resulting 
reduction in make-ready time can double productivity 
for some metals such as titanium. NRC analysts install and 
calibrate equipment and instruct operator. 


NRC EQUIPMENT CORPORATION 
A Subsidiary of 
MATIONAL RESEARCH CORPORATION 
Dept. 19, Charlemont Street, Newton Highlands 61, Massachusetts 


Send more facts on Model 917 Model 912 Gas Anatyels Service |) 
Hove your representative coll 
Name 


| 
| 
| 
| 
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TITANIUM STRIP is descaled continuously 
on time cycles as low as 30 seconds, 
with excellent results. 


Use this fast, safe Hooker Process ae 
for descaling steel and immersion loosens sate 


on 5 tons of stainless wire. A water 
Descale alloy steels and titanium in any form-—rapidly, safely——using the quench, 53-minute acid dip, and final 
water rinse produce a clean, bright 
Hooker Process with Virgo® Descaling Salt. surface with no pitting or etching. 
A bath of molten Virgo Descaling Salt quickly converts scale, rust, and 
other surface impurities to an acid-soluble coating. A quench, acid dip, 
and final spraying then remove this coating in from one-tenth to one- 
hundredth the usual pickling time, with no measurable effect on the 
base metal. 
You can easily set up the Hooker Process for batch or continuous opera- 
tion on any form of work including strip, sheets, bars, wire, tubes, plate, 
castings, forgings, and fabricated parts. You can usually process work as 
fast as your handling methods allow, with a minimum of supervision. 
Operation is safe for personnel, and there is little or no spent-acid dis- 
posal problem. 
You can profit by the expenence of more than 50 companies now 
using the Hooker Process successfully to speed up descaling of alloy steels 
and titanium in practically every form. 
You'll get quick service on any descaling problem, by writing or pho- 
ning us. Complete test and engineering facilities are at your disposal, UIGHT-GAUGE ALLOY STRIP is descaled 


s "iti ae at 20-35 ft. per min. in this Virgo 
without obligation. bath, after enacaling. 


Send for these bulletinsGet the whole story on Virgo 
Descaling Salt for alloy steels and titanium . . . how the 
Hooker Process works, its advantages, how to set up a 
Virgo descaling line, and the services you enjoy as a 
user. No obligation. Write us today. 


HOOKER 


HOOKER ELECTROCHEMICAL COMPANY CHEMICALS 


405 Forty-seventh St., Niegora Falls, N. Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK + CHICAGO * LOS ANGELES 


From the Salt of the Earth 
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how Vacuum Metals’ FERROVAC boosts 


ball bearing screw life up to 400%... 


Ball bearing screw assemblies, first used in automobile 
steering mechanisms, are now found in such critical 
applications as the actuation of landing gear and con- 
trol surfaces of aircraft and guided missiles. And it 
was in tough jobs like these that the assemblies failed 
in fatigue. Then a leading manufacturer tried vacuum- 
melted FERROVAC® for the balls — and service life 
rose as much as 400% over the original life. Here's 
why ... 


Vacuum melting improves fatigue properties — |t 
literally sucks gaseous impurities — focal points for 
fatigue failure —from the molten metal. Vacuum- 
melted metals are cleaner, purer, tougher. And clean- 


liness means an added bonus in fewer rejects. 
Only Vacuum Metals gives you one-source service 
Vacuum Metal's own large organization, and its affilia- 
tion with National Research Corporation and Crucible 
Steel Company of America, means a fully integrated 
service from melting and casting through mill rolling 
and nationwide distribution of finished mill products 
And you can get not only small experimental lots, but 
now, thanks to our new 2500 Ib. induction furnace 
the nation’s largest — you can also get large-scale 
continuous production quantities of vacuum-melted 
metals. If you have an application which these unique 
metals may improve, please write giving full details. 
Vacuum Metals Corporation, P. O. Box 977, Syracuse 
1, New York. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and Notional Research Corporation 
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Check thermocouple circuits from your instru- 
ment panel during each heat. Save hundreds 
of hours inspecting and needlessly replacing 
thermocouples. 


*THE RESTORER detects and corrects thermocouple 


circuit failure during any heat treating or melting 
operation. 


**THE LEAK-CHECKER detects leaks in thermocouple 


protection tubes immersed in saltbath or other melting 
furnaces. 


Write for 
Catalog R-26 


Electronics Division 


tHe Peerless. comPANY 


W. MARKET ST. «+ WARREN, OHIO 
FANS BLOWERS MOTORS 
ELECTRONIC EQUIPMENT 


Since 1893 


Visit Booth No. 706 at the Metal Show 


THERMOCOUPLE CIRCUIT 


RESTORER 


CUTS INSPECTION 
and 
REPLACEMENT COSTS 


Listed below are some purchasers of the 
Restorer* and Leak-Checker.** 


BELL 
ANNEALING 
FURNACE 


BOX 
ANNEALING 
FURNACE 


CONTINUOUS 
ANNEALING 
FURNACE 


SALTBATH 


OTHERS 


Allegheny Ludlum Steel Corp. 
Rome Strip Steel Co., Inc. 
Sharon Steel Corp. 


American Chain Division 
American Chain & Cable Co., 
Inc. 


Frazer & Jones Co. 


Damascus Tube Co. 
Washington Steel Corp. 


Aircraft-Marine Products, Inc. 
The Electric Auto-Lite Co. 


Battelle Memorial Institute 


Davison Chemical Company 
Div. of W. R. Grace & Co. 


Farrel-Birmingham Company, 
Inc, 


Ferriot Brothers, Inc. 
Johnson Bronze Co. 


U.S. Atomic Energy 
Commission 
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AVERAGE (A & B) - INVARO 


4 


IMPACT - FOOT - POUNDS (UNNOTCHED) 


NO VANADIUM 


Z 
- COMPARABLE STEEL 


XN 


4 
D - COMPARABLE STEEL WITH VANADIUM 


AS 100 200 


i 


INVARO .../ZOD-PROVED THE TOUGHEST 


of leading comparable oil-hardening tool and die steels 


When the toughness of a tool and die steel is the 
critical factor of selection, Firth Sterling INVARO 
is the toughest of the tough! That's not just an 
opinion but a fact. Undeniable proof is established 
by the A.S.T.M. Izod Impact Test, results of which 
are graphically shown above, comparing steels both 
with and without vanadium. 

INVARO shows a superior toughness in a// 
ranges of temperature from a minimum advantage 


specify I 


00 


600 


of about 12% to as much as 100% greater! This 
marked superiority is the result of Firth Sterling's 
advanced metallurgical practices combined with 
67 years of experience in the art of making spe- 
cialty steels. 

Yes, when you want toughness in your tools and 
dies, combined with uniformity, excellent harden- 


roperties and safety in heat treating .. . 
VARO. 


All test samples were machined from half-inch annealed bar stock. 


Chemical Analysis Cc 


Mn 


w 


Invoro A 88 
Invoro B 94 
Comp. C .90 


1.22 010 
1.20 
1.24 Ov 
1.27 010 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


MILLS: McKEESPORT, TRAFFORD, DETROIT, HOUSTON 


OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND DAYTON DETROIT* HARTFORD* 
HOUSTON LOS ANGELES* NEW YORK PHILADELPHIA PITTSBURGH WASHINGTON WESTFIELD, 


Ag 
53 
50 


INVARO is 
bers. drill rod end 
fiat steck in aff prectical 
sizes. 


PRODUCTS OF FIRTH STERLING METALLURGY 


ROCKWELL “C“ HARDNESS 64 
= 
20 
34 020 aT) 50 
35 013 2 | 
33 025 55 
020 21 59 
Too! & Die Steels Heavy Metal 
Stainless Specialties Carbides 
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SPOTCHECK PINPOINTS DANGER AREAS 


Case Studies: 


NONDESTRUCTIVE T E S 


TING SYSTEMS 


Type ZA-29 Zyglo unit is widely used and accepted for detecting 


2 Eee How Production, Payroll and Public Relations 
Can Benefit from “Early-Stage” Testing 


The Spotcheck dye penetrant inspection kit is 
excellent for testing during maintenance, or 
for intermittent spot testing for cracks and 
other surface defects. Kit contains all mate- 
rials in easy-to-use pressurized spray cans 
plus a handy, lightweight carrying case. 


NOW YOU CAN “SEE” DEFECTS in wires, 
rods and tubes of low conductivity metals 
such as aluminum, tungsten or uranium. The 
FW-200 Series unit sets up eddy-currents in 
the test materials. Using frequencies from 
15KC to 2MC, any cracks, splits or seams are 
detected and easy-to-read indications are 
shown on the TV-type picture tube. Diameter 
changes register separately. Adjustments can 
be made for a visible signal and automatic 
rejection of defective materials, 


HALLMARK 
OF QUALITY IN 
NONDESTRUCTIVE 
TEST SYSTEMS 


ation 


Write for complete details concerning any 
of the above case studies, or ask for ournew 
booklet on Lower Manufacturing Costs.” 
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The most for the least, that’s what your 
customers want today. To help answer 
these demands and still show a profit, you 
can increase the output and quality of 
roduction without increasing costs and 
acilities. 
By supplying process control and by 
maintaining consistent quality standards, 
Magnaflux nondestructive testing systems 
provide a quick, accurate, economical 
production tool. They can increase out- 
put and lower your a costs. 
M methods save money by keeping 
production at a dependable level. 


M methods provide an “early-stage” test for 
the detection of surface defects in all mag- 
netic and non-magnetic metals, ceramics, 
glass and other solid materials. “Early- 
stage” testing pinpoints improper proce- 


dures and corrective steps can be taken 
to eliminate the manufacture of defective 
parts. Where serious defects do occur, 
parts can be rejected before further effort 
is wasted on additional processing. When 
defects are minor, repairs can be made to 
decrease scrap losses and upgrade salvage 
operations. 


“Early-stage” testing with Mi methods 
pays in many ways. It increases usable 
production output, it prevents unneces- 
sary payroll costs on etoudve materials, 
it protects your reputation by insuring 
consistent quality, all of which means 
dollar savings to you! 

Find out how low-cost Magnaflux non- 
destructive test methods can help protect 
your company’s quality, pocketbook and 
name. Write, or call on a Magnaflux 
testing systems engineer today. 


HOW ZYGLO FINDS CRACKS 


1. A surface film of Zyglo penetrant is 
applied to parts by dipping, spraying or 
brushing. After this application, penetrant 
enters any surface opening, cracks or 
pores, and excess penetrant is allowed 
to drain off. 2. Parts are then washed 
with a water spray, and permitted to dry. 


IN NON-MAGNETIC PARTS 


3. Next, parts are dipped in developing 
powder. This acts as a blotter, and draws 
the penetrant to the surface. 4. Look ot 
the part under “black light”. Any crack 
or surface defect will show up as a glow- 
ing filvorescent indication that is impossi- 
ble to miss. Scratches will not be shown. 


Take Your Inspection Problems to the House of Answers 
MAGNAFLUX CORPORATION 


7346 West Lowrence Avenue 
New York 36 * Pittsburgh 36 + Cleveland 15 + Detroit 11 + 


. Chicago 31, Illinois 
Dallas 19 + Los Angeles 58 
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We welcome the opportunity of meeting with you 
at our booth at the Metal Show. 


There are several new developments with promising 


applications which may be of interest to you. 


TAM 
PRODUCTS 


«tere 


TITANIUM ALLOY MFG. DIVISION 
NATIONAL LEAD COMPANY 
Executive and Sales Offices 
111 Broadway, New York City 
General Offices, Works and Research Laboratories 
Niagara Falls, New York 


| 
| 
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What Does Foote Mineral Company 
Mean to You, the Metallurgist 7 


Here are just a few Foote products used in the metallurgical 
industries. Your inquiry on any of them is invited. 


PURE METALS 


ELECTROMANGANESE® 


Guaranteed 99.9+% pure manga- 
nese metal, Foote Electromanga- 
nese is an accepted raw material 
for the production of stainless steel 
and alloy metals. It is a key material 
in the increasingly more popular 
200 series stainless steels. 

New alloys, both ferrous and 
non-ferrous, are being developed 
around this versatile raw material. 
In addition, we offer two grades of 
Nitrelmang® , a nitrided manganese 
manufactured to close specifi- 
cations. Nitrogen ranges are 
4.25-4.75% and 5.5-6.0%,. 


LITHIUM METAL 


As an alloy and deoxidizer for 
non-ferrous metals ...as a metal 
scavenger and degasifier . . . these 
are among the important current 
uses for lithium metal. The metal 
typically analyzes 99.8% lithium. 

Also available is lithium hydride. 
Other lithium metal derivatives 
can be obtained in experimental 
quantities, 


DUCTILE ZIRCONIUM 
AND TITANIUM 


High corrosion resistance to both 
acids and alkalies, low neutron ab- 
sorption and remarkable affinity for 
gases are among the many unique 
qualities of zirconium. 

This ductile metal is used in 
atomic reactors .. . as a 
in electronic tubes . . . as a non- 
corrosive metal in surgical speciali- 
ties .. . and other applications. Zir- 
conium is available in rods, sheets 
and wire. 

Pure ductile titanium is available 
in bar form. 


WELDING ROD 
COATING MATERIALS 


Since the days of the first coated 
welding electrodes, Foote has been 
the leading supplier of an ever 
growing list of quality raw mate- 
rials used in coating formulations. 
The uniform particle size and chem- 
ical consistency of these Foote 
products are known and respected 
throughout the industry. 

A special brochure covering these 
materials is available. 


FOOTE 
TECHNICAL SERVICE 


The experience and know how of 
Foote metallurgical sales and 
research engineers are available to 
you at all times. We invite you to 
draw upon them for technical 
assistance with any metallurgical 
problems within our broad field 
of interest. 


FLUX & SLAG 
FORMING MATERIALS 


Foote Mineral offers a wide variety 
of chemical, mineral and ore prod- 
ucts used in the metallurgical field. 
All of these products are noted for 
their chemical consistency and uni- 
form particle size. 

Especially useful as fluxes for 
non-ferrous soldering, welding and 
brazing are the many lithium com- 
pounds which the company offers. 
The lithium ores hold promise in 
foundry applications and in solv- 
ing slag problems. 


SPECIAL PRODUCTS 


Developed by Foote, this specially 
formulated steel additive reduces 
the cost of producing rimmed steel 
while improving its quality. Rimex 
improves rimming action . . . mini- 
mizes ingot growth... and does 
not generate obnoxious fumes. 


This fume-free ladle additive is 
used for producing high sulphur, 
free-machining steels with these 
advantages : 


1. improved hot rolling behavior 
. fewer surface defects 
. fewer diversions 
. lower conditioning costs 


. low carbon content saves heat 
time 


ZIRCONIUM 
METAL POWDER 


For flash bulbs, pyrotechnics and 
ammunition, Foote offers ZMP in 
subsieve particle size ranges. This 
highly pyrophoric material is 
produced as ‘‘A’’ and 
grade product. 


FOOTE MINERAL COMPANY 
424 Eighteen W. Chelten Bidg., Phila. 44, Pa. 
Please send me information about the following: 


MINERAL COMPANY 
424 Eighteen West Chelten Building, | 
Philadelphia 44, Pa. 
RESEARCH LABORATORIES: Berwyn, Pa. 


PLANTS: Exton, Po.; Kings Mountain, N.C.; 
Knoxville, Tenn.; Sunbright, Ve. 


Ay 
RIMEX® 
MANGANESE 
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Rotary Electric Steel at Detroit produces the high 
quality stainless and alloy steels needed for the automo- 
tive, aircraft, chemical, anti-friction bearing, and food- 
handling equipment industries, as well as for critical 
defense applications. Precise quality control and constant 
inspection at each processing step is basic in Rotary’s 
production. 


Raw Material 


Testing starts even before the steel is in a molten state. 
The raw material for the electric furnace steels that Rotary 
produces is not ore, but steel scrap of the highest quality, 
to which is added various high-grade alloying elements. 
Quality contro] starts with the careful selection and grad- 
ing of the scrap. 


Melt Shop 
Frequent samples are taken during the melting process 
and sent to the chemical laboratory for analysis. Several 
determinations are made on a direct-reading spectrometer 
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Sample is poured into small mold. Test piece is sent to chemical laboratory through a pneumatic tube for complete analysis. 


Strict Quality Control Required 
in Production of Stainless Steels 


for Critical Applications 


Testing Process at Rotary Electric Steel Co. 
Continues through Each Step in Manufacture 


that enables a report on the chemical analysis to be made 
in minutes. Additional tests insure that the steel meets 
customer specifications. Before the steel is poured from the 
furnace the chemical laboratory approves the heat. 


Processing 

Tests are made at progressive stages of the processing. 
Chemical analyses are taken and samples submitted to 
the metallurgical department for additional tests as _re- 
quired, such as etch tests, tensile tests, magnaflux tests, 
and cleanliness ratings. Quality control at Rotary means 
that every order of steel shipped has had metallurgical 
approval as well as final physical inspection. 


New Color Brochure 
“How Steel Is Made at Rotary,” an informative 4-color 
booklet, can be obtained by writing Rotary Electric Steel 
Co., Box 4606, Detroit 34, Michigan. Rotary has sales 
offices and agents in Detroit, Indianapolis, Newark, N.J., 
Cleveland, and Chicago. 
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Wissco Belts travel stamped aluminum plates for domestic refrigerator evaporators 
through multi-temperature-zone brazing furnace. This is another example of how... 


FAMOUS NAMES 


ride on WISSCO BELTS 
Reynolds Metals Company « Louisville, Ky. 


Reynolds Metals Company, recognized as a leader 
in the aluminum industry, uses 80-20 alloy Wissco 
Rod Reinforced High Temperature Belts in this 
production-line operation at its Louisville plant. 


The Wissco Belts are repeatedly subjected to 
elevated temperatures ranging from 1025° F. to 
1190° F. and to the corrosive action of a salt flux. 
Wissco Belts have been used since the Reynolds 
plant was opened. They are standing up extremely 
well, and give economical service with minimum 
maintenance. 


Wissco Alloy Processing Belts are the choice 
of many famous names in industry—leaders 


in their fields. You, too, will find Wissco the 


most economical and efficient belt for high tem- 
perature jobs—for metals, ceramics, glass anneal- 
ing and decorating. 


For details, just write or call our nearest office: 


THE COLORADO FUEL AND IRON CORPORATION 
Denver and Ookland 
WICKWIRE SPENCER STEEL DIVISION 
Atlanta + Boston + Buflale Chicago + Detroit + New Orleans 
Wew York + Philadelphia 


BELTS 


PRODUCT OF WICKWIRE SPENCER STEEL Division 
THE COLORADO FUEL AND I8OM CORPORATION 
2770 


7 
= 


SELECTION GUIDE FOR BRAZING FURNACES 


Check These Standard HARPER Controlled-Atmosphere 
Brazing Furnaces Against Your Requirements 


CONTINUOUS MESH BELT FURNACE 


The perfect production furnace for brazing 
versatility. Provides adjustable speed automatic 
conveyonce, precluding need for special fixtures, 
trays, etc. Ideal for silver or copper brazing of 
short runs on different shapes. Belt loading up 
to 10 pounds per square foot at 2100°F., larger 
loads permitted at lower temperatures. Belt 
widths to 24”, charge heights to 12”; production 
capacities to 550 Ibs/hr. Completely ti 
operation available. 


CONTINUOUS PUSHER FURNACE 


The mechanical pusher furnace is designed for 
heavier loading (up to 100 pounds per squore 
foot) and is therefore most suitable for large- 
production silver or copper brazing runs of 
heavier assemblies. Trays or special fixtures 
often used. Provides accurate atmosphere con 
trol. Pilot plant or small production units avail 
able for manual pusher operation. Standard 
hot zone sizes up to 18” x 9”; production 
capacities to 1000 Ibs/hr. 


ELEVATOR FURNACE 


The best batch brazing furnace where moximum 
heat uniformity is important. Hearth is rolled 
away from furnace for easy loading, is reposi- 
tioned under furnace, then raised into heoting 
chamber. Ideal for large and/or heavy loads 
which must remain free of vibration during 
brazing. Adaptable to stainless steel brazing 
when muffle is used. Rapid cooling obtainable 
by removing work from furnace chamber. Avoil- 
able chamber sizes up to 150 cu. ft. 


|) BELL FURNACE 


« The bell furnace is similar to the elevator except that the assem 

blies to be brazed may be stationary throughout the cycle. The 
load is placed on a fixed hearth and the furnace bell lowered 
over it, Generally available with nickel alloy heating elements 
for temperatures up to 2050°F. Special designs may incorporate 
silicon carbide for higher temperatures. ideal for stainless work 
with muffle. 


If you want more information on these or other Harper 
Furnaces, just check the coupon or visit Harper Booth 724 
at the Cleveland Metal Show. 


HARPER ELECTRIC FURNACE CORP. 
40 River Sr., Burrato 2, N.Y. 


Send date on Brazing Furnaces Checked: 
Mesh Belt [) Elevator Pusher Belt 


ELECTRIC FURNACES 


CONTINUOUS BRAZING, SINTERING, WIRE ANNEALING, BRIGHT ANNEALING, = Address 
ANNEALING, FORGING and RESEARCH | City Jone 


State 
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4,000 lbs. per hour in automated 
harden, quench and draw 


Fuel costs are lowered 15 to 20% by use of con- 
tinuous belt operating wholly within hardening 
furnace. 


Manpower of two men is saved by automatic 
loading. 


4,000 pounds per hour of automotive gears and 
clutch hubs are processed continuously. 


Parts are hardened at 1650 degrees F., allowing 
one hour in the furnace. Then quenched in 1732 
gallons of agitated oil at 130 degrees F. Drawing 


temperature is 1200 degrees F., allowing 1/, hour 
to heat and 11/, hours at heat. 


Loading is rated at 35 pounds per square foot of 
conveyor. 


Entire line occupies a floor area—93’-9” long by 
15’-0” wide by 13’-51/,” high. 


SEE US AT BOOTH 2561 
NATIONAL METAL SHOW 


SAVE MONEY—LOAD AND PROCESS YOUR PARTS AUTOMATICALLY. WRITE FOR DETAILS 


INDUSTRIAL HEATING EQUIPMENT CO. 


Manufacturers of Industrial Furnaces and Oil Burners Since 1917 


3570 Fremont Place 
328 


Detroit 7, Michigan 
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Get the facts direct 


from an 


ACCOLOY ENGINEER 


BOOTH 936 
NATIONAL METAL SHOW 


Cleveland—October 8-12 


See for yourself the versatile 
engineering skill that is charac- 
teristic of these Heat and Corro- 
sion Resistant Castings. 


“PREFERRED BY INDUSTRY" 


ALLOY ENGINEERING & CASTING COMPANY 


7 WEAT RESISTANT CASTING ALLOY CASTING CO. (oivision) 


CHAMPAIGN, ILLINOIS 
gs 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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See the 


RANSBURG No. 2 Process 
Electrostatic Spray 


IN OPERATION AT THE 


METAL SHOW 


Ransburg representatives will be on hand at all times 


to tell you about the money saving advantages which 
can be yours with the No. 2 Process. 
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With Du Pont Descaling Process... 


Jessop Steel descales once and only once 


to get a Number 1 finish 


Jessop Steel Company has had less than 4 of 1% 
rejects due to unsatisfactory descaling over a ten- 
year period. 

Fast, high-quality processing is of prime impor- 
tance to this company, a specialty ateel house in 
Washington, Pa. Here, stainless and clad steels are 
finished to exacting specifications . . . on short order. 
And that’s why Jessop depends on Du Pont Sodium 
Hydride Descaling. 

“When you've got a close deadline to beat, every 
operation has to be done right the first time. We 
can't afford to make false starts. 

“Take the descaling operation, for instance. We 
know with the Du Pont Sodium Hydride Descaling 
Process that we can depend on obtaining the finish 
we want the first time. It is not necessary for a 


piece to be processed several times to bring it up 
to the degrees of brightness we require. And, it’s a 
costly and time-consuming operation to have work 
reprocessed.”’ 

This is typical of the results you can expect with 
the Du Pont Sodium Hydride Desealing Process in 
your operation. For complete details, call your 
Du Pont Representative or write: E. I. du Pont 
de Nemours & Co. (Inc.), Electrochemicals Dept., 
Wilmington 98, Delaware. 


*t6 6 pat orf 


BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 


SODIUM HYDRIDE PROCESS FOR POSITIVE DESCALING 
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“flying box car” safety 


Controlled quenching with B&G equipment is an 
important step in heat treating landing gear struts for 
Fairchild “Flying Boxcars’’. It is one of the processes 
which assure an end product that will stand up under 
the high stresses and shocks which occur in landing 
a heavily loaded plane! 

This installation is an outstanding example of excel- 
lent heat treating and quenching facilities. Most of 
the equipment is located in a basement with only the 
tops of the furnaces and quench tanks exposed above 
the steel plate floor. 

The B&G Quench Tanks have a capacity of 1200 
gallons. In the tanks, the oil is not only circulated 
rapidly and agitated but is changed once a minute by 
high capacity B&G pumps. Quench oil is drawn from 
storage tanks in the basement and is held at 135°- 
140°F. by live steam heat exchangers. With the rapid 
circulation and agitation of the oil, average loads are 
brought to quench oil temperature in about 15 
seconds. 


B&G Oil Quenching Systems are available either as 
component parts for assembly on the job, or as self- 
contained packages which combine Coolers, Motors, 


Send for Catalog and Pumps, Strainers and all controls into single, inte- 
Simplified Selection grated units. Engineering service is always available. 


OIL QUENCHING SYSTEMS 
BELL & GOSSETT COMPANY 


PAT. OFF. Dept. EM-16, Morton Grove. illinois 


B&G Quench Tank with B&G Circulating Pump. Canadian License: S. A. Armstrong, Lid., 1400 O' Connor Drive, W. Toronto 
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Battery of B&G Pump: for circulating quench oil 
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Pick two numbers from one to ten and you can get a 
three and an eight... 


Yes, 38 CONSECUTIVE YEARS 


AS USUAL, AT THE MAIN ENTRANCE OF THE 


NATIONAL METAL EXPOSITION 


THERE IS NO SUBSTITUTE FOR EXPERIENCE 


General Alloys Company is an engineering organization with 38 years experience in 
the design and manufacture of heat resistant and stainless steel castings. The design 
of high temperature tooling is our specialty. Consult our specially trained sales engi- 
neers in Booth No. 351 at the National Metal Show concerning your alloy problems. 


GENERAL ALLOYS COMPANY, BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 


THE QUALITY NAMES 


HERAL AN INDUSTRY 

=- , 
Xi 
| 2 FOR HEAT CORROSION ABRASION ‘ 
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Lead, strange as it may seem, imparts certain 
desirable machining properties to steel. Leaded 
steel has been found to be particularly suitable 
for parts going into business machines, textile 
machinery, hydraulic fittings, and other equip- 
ment where extensive low cost machining is 
required. Leaded steel in appreciable tonnages 
is now a part of our big steel output. 


At first, the problem of introducing lead into 


steel and of dispersing it satisfactorily seemed 


insoluble. Great differences in melting points 


ST. JOSEPH LEAD COMPANY 
The Largest Producer of Lead in the United States 4 , 
250 PARK AVENUE, NEW YORK 17, NEW YORK 2 r 


and in specific gravities tended strongly toward 
segregation and gas pockets when steel men 
tried to blend molten steel and molten lead. 


Carefully graded, fine lead shot of high 
purity provided the answer to this production 
problem. By a carefully controlled process these 
shot are ‘fired’ into the stream of molten steel 


as it is teemed into the ingot mold. 


Leaded steels provide added evidence of the 
usefulness and versatility of the basic metal — 
LEAD. 
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Help develop the world’s first 
nuclear powered fleet 


Nuclear power offers tremendous advantage for 
naval vessels. From the fuel standpoint, cruising 
ranges are virtually unlimited--even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Major advances 
in many areas are necessary. 

These include: the development of fuel alloys; the 
development of clad alloys; fuel element development; 
and technical control of fuel elements and fuel and 
clad alloys. At Bettis you will have a choice of work- 
ing in either Basic or Applied Metallurgy. You may 
prefer to conduct basic research in areas like these: 
1) Solid phase transformation, 2) Corrosion kinetics 


and mechanisms, 3) Effect of irradiation on metals, 
4) Internal friction studies, 5) Study of equilibrium 
diagrams. 

To do this, Bettis Plant needs farsighted men. 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Plant. 

Atomic experience is not necessary. 

What’s more, Bettis Plant is in Pittsburgh’s 
South Hills. Here you can enjoy good living in 
pleasant suburbs near the plant, and still be conveni- 
ent to one of the nation’s most progressive metro- 
politan areas. 

Educational opportunities are exceptional. West- 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities. 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address 
Mr. A. M. Johnston, Westinghouse la 
Bettis Plant, Dept. A71, P.O. Box 1468, 
Pittsburgh 30 Pa. 


BETTIS PLANT 
Westinghouse 
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from Sylvania 
High purity 


MOLYBDENUM PELLETS 


for vacuum melting 


Ir you are a producer of high creep strength alloys or 
high-temperature super alloys, you will find that Sylvania’s 
molybdenum pellets have the characteristics you need to 
meet exacting specifications. 


Sylvania’s molybdenum pellets are controlled to a 99.5 
per cent minimum purity, with a typical purity of 99.85 per 
cent, Gas content is kept low by maintaining a maximum 
density. Pellets (1” in diameter by 4” thick) make it easy to 
calculate additions and charge to the melt. 


Pelletized molybdenum offers obvious advantages over 
scrap in alloy production. Unit costs are constant. 
Reproducibility of results is assured. High purity and low 
gas content make it easier and less costly to meet rigid 
production specifications. 


Also available from Sylvania is high-purity tungsten, in 
sintered ingot form, suitable for vacuum melt alloying. 


A Sylvania sales engineer will be glad to discuss your 
molybdenum and tungsten needs with you. Write for 
technical specifications and quotations. 


SyLVANIA ELectric Propucts 
Tungsten and Chemical Division 
Towanda, Penna. 


oe Tungsten @ Molybdenum e¢ Chemicals @ Phosphers @ Semiconductors 


SYLVANIA 


Lighting’ + Radio + Television « 3 
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You say 


that you 


want it 


All right... look at this 


This Car-type stress relieving furnace has been 
designed and built by F. & D. engineers for the 
J. B. Beaird Co. of Shreveport, La. This gas-fired 
unit will stress relieve pressure vessels up to 12 ft 
in diameter. The furnace has an inside length of 
80 feet with a complete enclosure. But what ever 
the size, from small to king-size, F. & D. engineers 


Call the F & D office located 


stand ready to design and construct furnaces to 


im your area for more details meet your exact requirements. Write for litera 


and free information . . ture on the type of heating equipment you need. 


DISTRICT REPRESENTATIVES 


LOCATED IN MOST MAJOR CITIES FLINN g DREFFEIN. E . Ca. 


NO OBLIGATION OF COURSE 27 East Monroe Street Chicago 3, Illinois 
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New Creep 


RuptureTesting 


Machine 


loads specimen to 20,000 Ib. 
under adjustable temperature 
to 2,200 degrees F. 


WEIGHT is applied by a precision way guided draw 
head that eliminates torsional strain and axial mis- 
alignment on the .505-in. diameter specimen. This 
is an exclusive Arcweld design. Self-aligning grips 
are heat-resisting alloy. Takeup is motorized manual 
or automatic. Counterbalance weights rest on a 
manually-adjustable platform within the machine 
housing. 


FURNACE is our Type-X for 220-volt single-phase 
ac. It is designed for five-zone operation, is wound 
with Chromel or Kanthal resistance wire for opera- 
tion to 2,200 deg. F. It measures 12 in. 0.d., 44, in. 
id., 22 in. in height. 


CONTROL of lever arm null position is electronic. 
Furnace temperature control is by a Powerstat and 
individual rheostats for each of the five temperature 
zones. 


APPLICATION is primarily for research in atomic 

energy to determine behaviour of metals in the Send for bulletin, "Model XJ" 
presence of radio-active substances at elevated 

temperatures. The machine can be supplied with 

salt-bath fixtures for such applications. 12,000, 16,- 

000 and 20,000 Ibs. 


Be sure to see this equipment at work 
at the Metal Show, Booth 2302 


ARCWELD MFG. CO. 


Grove City, Pa. © Phone: 1470 
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RESERVE YOUR 
EXHIBIT SPACE NOW! 


Metals industries people—ready and able to buy the things 
they want and need to make things of metal—will be pouring 


into this great Western Metal Show and you'll want to be there Rs PUNCE Zp, 


... be there with your products on display and your sales staff 


concentration of metals industries people! Remember, more 


on its toes, because you'll sell—and sell often—at this great = <~ 


of your customers and prospects will see this Western Show 
than ever before! 


An activity of the 


AMERICAN SOCIETY for METALS 


Write... Wire... Phone 
7301 Euclid Ave., Cleveland 3, Ohio, Utah 1-0200 
Managing Director Assistant Director 
W. H. EISENMAN CHESTER L. WELLS 
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AUDITORIUM 

Angeles, California 

~ MARCH 25 through 29, 1957 


* AUTOMATIC TAP REVERSAL 


* FITS ANY ORILL PRESS 


* PRECISE DEPTH CONTROL 


MULT TAPPER simult 
and 


Wort demonstration in your plant? Write and 
we'll arrange it with your nearby 
tributer, Ask for your copy ef the Commander 


Production Tool Catalog. 


Commander 


4237 W MINZIE ST. CHICAGO 24, ILLINOIS 


YOUNG 
BROTHERS 
- OVENS 


per dependable, economical 
HEAT TREATING 


Electrically heated, 
controlled atmosphere 
furnaces 


The specialized knowledge gained in over 60 years of 
experience and in thousands of installations is avail- 
able to meet your particular needs in Annealing and 
Tempering, Orying and impregnating, Aging, Normoliz- 
ing, Stress Relief, Preheat, Homogenizing and many 
others. Young Brothers Batch and Conveyor Ovens and 
Furnaces will improve your product . 
costs. Write for Bulletin 14-T. 


YOUNG BROTHERS CO. 


1829'Columbus Rd. * Cleveland 13, Ohio 


. reduce your 


Estab. 1896 


Meter-Relays, VHS Relays, Simplytrol 
and Versatrol Automatic Controls, 


Panel Meters and Indicating Pyrometers 


40 PAGE ASSEMBLY PRODUCTS CATALOG 4-A 


Contents include: 
“Cirevitry”—6 pages of diagra 


and text, including response time 
tables and discussion on non-locking 


contacts. 
Ordering information, 
Prices and detailed 
specifications for: 
Clear plastic, black bakelite ond 
ruggedized-sealed styles of; 
Meter-relays 
Indicating meters 
Indicating pyrometers 
VHS Relays 
Plug-in relays, power supplies 
Automatic pyrometers 
Automatic control packages and 
components 
Bearing monitors 


Oven pyrometers and millivoltmeters 


Kiln pyrometers 

Shunts 

Transformers 

Write for Catalog 4-A. 
Assembly Products, Inc. 


Chesterland 37, 
HAmilton 3-4436 


(West Coast: Desert Hot Sprir 
Calif, Phone 4-3133) 


gs 37 


“ 


Meter-relays provide control 
of mechanical operations or 
chemical processes through 
olorm and shut-off, 
or continuous on-off control. 
Applications include: Bearing 
temperature alarm and shut- 
off on pumps, turbines, gener- 
ators. Automatic speed controls 
for machines and conveyors. 
Computer shut-off if power 
supply voltage varies. Warn- 
ing ond control in radiation 
measuring equipment and 
processes. Automatic switching 
of standby equipment in micro- 
wave communications. Continu- 
ous control of pH. Signal detec- 
tion in radar warning systems. 


Booth 1614, Instrument-Automation Show, 


Sept. 17-21, New York Coliseum 
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0S good. Os 
good as gold and | than the best 
y less steels. Because pf its many exceptional 
tions outside of ifs driginal use as a watch 
magnetic, it is for instrument com: 
ponents. Elgiloy can be stamped, 
Sheared, coiled, formed, welded, brazed, 
soldered and hardened to Rockwell C58. It 
pays to investigate Elgiloy’s advantages . 
ELGIN NATIONAL WATCH COMPANY 


CLASSIFICATION OF MICROS 
Optical and Electron 

lass |. Irons and steels 

lass 2. Stainless steels and heat resisting 
alloys 

‘lass 3. Aluminum, magnesium, beryllium 
titamum and their alloys 

‘lass 4. Copper, nickel, zinc, lead and their 
alloys 

‘lass 5. Uranium, plutonium, thorium, zir 
comum and reactor fuel and control 
elements 

lass 6. Metals and alloys not otherwise 
Classified 

‘lass 7. Series showing transitions or changes 
during processing 

lass &¢ Welds and other joining methods 

‘lass 9. Surface coatings and surface phe 
nomena 

‘lass 10. Results by unconventional techni- 
ques (other than electron micrographs) 

‘lass 11. Slags, inclusions, refractories, cer 
mets and aggregates 

‘lass 12. Color prints in any of the above 
classes (no transparencies ac cepted) 


RULES FOR ENTRANTS 


Work which has appeared in previous 
metallographic exhibits held by the 
American Society for Metals is unaccept- 
able. Photographic prints should be 
mounted on stiff cardboard; maximum 
dimensions 14 by 18 in. (35 by 45 cm.) 
Heavy, solid frames are unacceptable 
Entries should carry a label on the face 
of the mount giving: 

Classification of entry 
Material, etchant, magnification 
Any special information as desired 

The name, company affiliation and 
postal address of the exhibitor should be 
placed on the back of the mount 

Entrants living outside the U.S. A. 
should send their micrographs by first- 
class letter mail endorsed “Photo for 
Exhibition—May be opened for customs 
inspection” 

Exhibits must be delivered before 
Oct. 1, 1956, either by prepaid express, 
registered parcel post or first-class letter 
mail, addressed to 

ASM Metallographic Exhibit 
7301 Euclid Ave. 
Cleveland 3, Ohio 
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Entries are invited in the 1lth ASM 
Metallographic Exhibit, to be held at 
the National Metal Exposition in 
Cleveland, Oct. 6 through 12, 1956. 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Con- 
gress management which will award a First Prize (a medal and 
blue ribbon) to the best in each classification. Honorable Men- 
tions will also be awarded (with appropriate medals) to other 
photographs which, in the opinion of the judges, closely approach 
the winner in excellence. A Grand Prize, in the form of an en- 
grossed certificate and a money award of $100, will also be 
awarded the exhibitor whose work is judged best in the show, 
and his exhibit shall become the property of the American 
Society for Metals for preservation and display in the Society's 
national headquarters in Cleveland. 


All photographs may be retained by the Society for one year 
and placed in a traveling exhibit to the various Chapters. They 
will be returned to the owners in May 1957 if so desired. 


METAL CONGRESS 
AND EXPOSITION 


OCTOBER 6 to 12, 1956 


CLEVELAND, OHIO 
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PATTERSON WIRE STRAIGHTENING 
AND CUTTING MACHINES cleaned and back at work 
in 5 minutes 


The Waukee FLO-METER can be cleaned 
and back in operation in five minutes or 
less! Saves time and money. 

Inherent accuracy of the FLO-METER is 
protected by Waukee’s design for fast, 
easy cleaning. No tools are needed. Pro- 
duction interruption at a minimum. 

The Waukee FLO-METER also features: 
built-in Control Valves, panel mounting, 


THE MODERN STRAIGHTENER ME) care of reading. Capacities 3 CFH to 


MODEL 2A 1/16” TO '4” DIA. CAPACITY 


drogen — natural gas — nitrogen — oxygen — propane 


10,000 CFH. 

Variable Speeds & Feeds Pienetcale tile Bulletin 203. W 
tomplete information in Bulletin 20: rite 
Electric Trip Mechanism . for it. Waukee Engineering Company, 5140 
Roll Type Clutch—Quick Action North 35th Street, Milwaukee 9, Wisconsin. 
For Mmeasurin aire ammonia — dissociated ammonia 
Other Models for Wire Up to 5/4” Dia. — exothermic cracked — forming gas — helium — hy 


THE GEO. C. PATTERSON MACHINE CO. 


3409 Trumbull $t.—Cleveland 15, O. 


FLO-METERS + AIR-GAS MIXORS 
INDUSTRIAL WASHING MACHINES 


You can't 
afford 
inefficient 


light metal 
processing | 


Manufacturers, nation-wide, are searching for ways to cut That's why more and more light metal manufacturers are 
production costs. Many have found an answer—increase the turning to MOCO for the answer—and they're finding it. 
efficiency of heat processing methods. Light metal processing MOCO builds ovens and only ovens. Their entire engineering, 
can be specially wasteful—unusual properties of aluminum, service, and sales organization have one interest—your heat 
magnesium, and titanium call for an oven specifically processing operation, Why not contact your MOCO repre- 
designed to meet the application involved. sentative today? 


A WEALTH OF OVEN FACTS MICHIGAN OVEN COMPANY 


This new booklet by MOCO engineers is 
filled with valuable information on process 417 Brainard 
heating. Send for it now. ae Detroit 1, Michigan 
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THE CLEVELAND ELECTRIC ILLUMINATING COMPANY 


OUR NEW PROCESS for NITRIDING STAINLESS STEEL 


\ “SUPERCASE” is especially adaptable for use on parts “SUPERCASE” hos olready been successfully proven in 
where an extremely hord, weor resistant surface with use by ELECTRONICS, AIRCRAFT, CARBURETOR, TRANS- 


\ maximum corrosion resistance is needed. MISSION and SMALL PARTS manvfacturers. 
“SUPERCASE”’ HAS THESE ADVANTAGES 


OVER OLDER METHODS OF NITRIDING: 


1. “SUPERCASE” depths ore controlled to closer limits 
because o more uniform, extremely hard case is obtained 
with only a light case required Normal case depth ranges 
between .0003 to 0007, yet weor tests on “SUPERCASED” 
small geors proved they ovtlosted, by several times, the 
life of the unit to be used 


2. “SUPERCASE” may be removed in the event of a 
change ofter ports hove been finished — the ports re 
worked ond then re-nitrided 

3. “SUPERCASING” may be done on a selective basis 
To machine on area further after nitriding, orea con be 


masked off and will remain soft after processing 


4. “SUPERCASE” con be used on all types of Stainless 
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STANDARD STEEL TREATING CO 
— a 3467 Lovett Avenue ¢ Detroit 10, Michigan « Phone TAshmoo 5-0600 


engineers 


TRA-TEMP 
ANICAL 
ph ysicists IWATE EN 


wants to talk with you about 
Engineering openings in: 


HORIZONTAL 
AIR FLOW 


application engineering ELECTRONIC 
sales marketing INSTRUMENTATION 
WATTAGE 
* production CONTROL 
* research & development ALLOY (18-8) 
a INTERIOR 


CON WATE Ultra-Temp automatically compensates for 
loss of air weight (density) when temperatures are ele- 
vated. The CONSTANT AIR WEIGHT feature, ex- 
clusively Blue M's, means greater efficiency and faster 


For over 50 years Leeds & Northrup has 
been the world’s foremost manufacturer 


of Automatic Process Control and Sci- results. Heating procedures made for less cost. 

entific Electrical Measuring Instrumen- EXCELLENT UNIFORMITY © QUALITY CONSTRUCTION © READY FOR 

tation. SERVICE © INSTRUMENTATION AVAILABLE FOR YOUR APPLICATION 
For RESEARCH or PRODUCTION 

If you are seeking stability of employ- APPLICATIONS eho 

ment, favorable salary schedules, unu- 


available in Forced Draft and Gravity Models. 
sual advancement opportunities plus 


other employee benefits commensurate 
with these high standards, write us 
today. 


“AIR ANEMIA” 
BLUE M ELECTRIC CO. 


Build on your past experience in any of 138th AND Snaywam ST. BLUE ISLAND, a. 
* Electrical Measurement & 

Control of Industrial 


Processing “sectionalized" factory built 
PERECO CONTINUOUS FURNACES 


* Servo Mechanism 


* Digital & Analog 
Computers 


Combustion Control 
Nuclear Reactors 


Interviews will be held in | 
Cleveland 

during week of Oct. 8 through Oct. 12. | 


Appointments can be arranged at our 
Exhibit Booth No. 1129 at the National 
Metal Congress and Exposition. 


easily assembled in the field— 
—easily dismantied for moving 


In either “Sliding Plate” or “Car Type,” Pereco factory-built 
sectionalized electric continuous furnaces are quickly assembled 
5 , send me for volume production right on the job location—and just as 
W inconvenient quickly dismantled for moving or relocating. This new series of 

furnaces has silicon-carbide elements in three individually-con- 
MR. WAYNE L. BESSELMAN trolled banks and provide accurately controlled operating tem- 
Coordinator of Technical Employment peratures of 500° F. to 2600° F. Theyre supplied complete with 
hydraulic pusher assembly and all temperature and power con- 


ols ond are offered in of sizes and modifications 
LEEDS & NORTHRUP COMPANY mont individuel 


4901 Stenton Avenue Write Today for Details 


Philadelphia 44, Pa. PERENY EQUIPMENT CO. 


Dept. Q, 893 Chambers Rd., Columbus 12, Ohic 
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new SCHERR 


TOOLMAKERS MICROSCOPE 


LARGE MICROMETER 
DRUMS READ 
DIRECTLY TO 


2” x 1%" 
MEASURING RANGE 


Interchangeable Oculars 
permit checking of Radii, 
concentric circles, threads 
and angles to 
1 minute of arc. 


Completely Universal 
but priced within 
the range of the 


smallest shop. 


200 PG LAFAYETTE STREET * NEW YORK 12, N.Y. 


For: Hot Applications 
In Metal Working 


Use: Grafo Colloidal 


Dispersions 


Colloidal Dispersions are unexcelled in prevent- 
ing gauling, sticking or rippling in hot metal 
operations such as casting, deep-drawing, stamp- 


ing, stretch-forming, forging and wire-drawing where ordin- 
ary lubricants are found to be totally inadequate. 


Dispersions are extensively used also on con- 
veyor chains, bearings on kiln cars and where 
oven temperatures destroy ordinary lubricants. 


Write Today Concerning Your Specific Applications. 


COLLOIDS. 
CORPORATION 
«279 WILKES PLACE 
SHARON, PENNSYLVANI 


Improve testing and quality control with 


Lake Shore base plates 


Manufacturers of precision parts and assem- 
blies depend on Lake Shore base plates and 
dynamometer bases for maintaining quality con- 
trol and testing standards. Lake Shore plates, 
made of flaw-free ‘‘Lakenite’”’ iron, are machined, 
ground, or hand scraped to meet your strictest 
tolerance requirements. For details and specifi- 
cations on the complete line of Lake Shore plates, 
send for your free copy of the new illustrated 
base plate booklet. 


See our booth No. 2542 at the 
NATIONAL METAL SHOW 
CLEVELAND PUBLIC AUDITORIUM * OCTOBER 8-12 
—complete display of base plates, surface plates, 
engine jacks and stands. 


LAKE SHORG, Inc. 


Lake Shore Engineering Division 


IRON MOUNTAIN MICHIGAN 
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YOU CAN 
to minutes in most cases with an adequate supply of Bristol 
thermocouples and pyrometer accessories. 


How much can 
interrupted pyrometer 
service cost you? 


Now’s the time to worry — before it happens — about what 
——— pyrometer service can do to your production 
schedules, cost figures, and quality controls. 

And now’s the time to lay in a supply of Bristol's pyrome- 
ter supplies and accessories to cut down-time to a minimum. 
Bristol. complete line of thermocouples, protection tubes, 
radiation-unit accessories, refractory cies mounting 
fixtures, thermocouple wire, and extension wire, switches, 
ink, and charts, are available in a wide selection of inter- 
changeable sizes and types to fit all standard installations. 

They're backed by Bristol's 51 years experience in indus- 
trial pyrometry. We've built thousands of pyrometers for 
every application—in iron, steel, non-ferrous metal smelting 
and refining; in petroleum, chemical, ceramics, glass, paper, 
and food-processing industries and in power, heat and in- 
cineration utilities. 

You'll find these pyrometer sup- 
“a completely described in our 

-page Bulletin P1238, together 
with technical data on selection, 
installation, maintenance, and 
calibration. Write for your copy 
today. The Bristol Company, 155 
Bristol Road, Waterbury 20, Conn. 


FREE BULLETIN P1238. Tells how to 
select, install, calibrate and care 
for thermocouples and pyrome- 
ter accessories. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


6.18 


Points the Way in 
Human-Engineered Instrumentation 


Phase Diagrams for Ceramists. ERNEST M. LEVIN, 
HOWARD F. McMURDIE, AND F. P. HALL. Edited and 
published by the American Ceramic Society, Inc., Colum- 
bus 14, Ohio, 1956. 286 pp. $10-— This enlarged and re- 
vised edition contains eight hundred and eleven phase 
diagrams covering (a) metal oxide systems, (b) systems 
containing nonmetal oxides, (c) systems containing halides, 
sulfides, etc., and (d) water-containing systems. The gen- 
eral discussion includes (1) an enlarged glossary of about 
50 terms; (2) a comparison of the three important tem- 
perature scales, in degrees centigrade, that have been used 
since 1914; (3) methods for determining the composition 
of phase assemblages; (4) interpretation and representa- 
tion of multicomponent systems; and (5) a selected and 
annotated bibliography on the various aspects of phase re- 
search covering theory, interpretation, method and tech- 
niques, mathematical treatment, thermodynamic calculations, 
silicate chemistry, and phase diagrams in related fields. 
Complete author and system indexes. 

tio 


Other volumes on 


ceramic science: 


Retractories Bibliography 
Enamel Bibliography 


and Abstracts 


AMERICAN CERAMIC SOCIETY 
4055 N. High St., Columbus 14, Ohio 


carl mayer Hi-Temp, Recirculating Type 
HEAT TREAT FURNACES 


effect large savings in drawing, tempering, ageing, and heat 
treating of such products as bearings, billets, springs, screws, 
tools, gears, etc. in steel or aluminum. Continuous operation 
at temperatures up to 1200° F. Temperature uniformity guar- 
anteed! Gas, oil, or electric fired. % 


Write for Bulletin HT-53 


3030 EUCLID AVENUE CLEVELAND | 
OTHER PRODUCTS: Core & Mold Ovens * Rod Bakers + Paint and Ceramic 
Drying Ovens + Special Processing Equipment & Accessories 
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Desiqned, Built and Installed 
Ready to Produce 


@ It costs less to let experienced heat treating 
furnace engineers handle all phases of your heat 
processing furnace projects. Then you can be sure 
the design and type of furnace, the method of heat- 
ing, the special atmosphere, the material handling 
and other equipment are all best suited for your 
particular product and process. All phases will be 
synchronized and coordinated to your production 
schedules, simplifying the entire operation and 
assuring profitable and trouble-free service. 


A small, complete, compact installation consisting 
of an EF continuous scale-free hardening and 
gas carburizing furnace, a special combination 


EF engineers have served many of the country’s Endo and Exo gos generator, aviomatic feeder, 
quench and discharge equipment 
most successful companies, and have handled 
many complete projects ... some of extremely 
confidential nature. 


On your next heat processing or furnace 
project, no matter how large or unusual, take 
advantage of the extensive experience and 
complete service offered by EF heat processing 
engineers — YOU'LL FIND IT PAYS. 


EF T H 3 E L E Cc T R 1 ra F u R N A c E ra oO. A large combination gas fired and electrically 


heated continuous galvanizing furnace installa 
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here's a story with 


This is one of many knockout 


Knockout Punch! 


A Tool Manufacturer Made Drastic Reduction in 
Production Costs by Using a Copperweld Leaded Alloy 


Knockout punches involve turning, drilling, milling and grinding. 
When the Greenlee Tool Co. switched to a leaded alloy their spindle 
RPM increased 30%, their tool feed from .005” IPR to .009” IPR—ID 
hogging could now be done with only one tool. Tools lasted nearly 10 
times as long using leaded alloy. This is another case of cutting produc- 
tion cost by using steel with “built-in productivity.” 


Freer feeds and speeds and longer tool life can be yours if you switch to 
Copperweld Leaded Alloys. 


For further details, Ae 
write for free booklet, 
"Lead Treated Steels” 


COPPERWELD STEEL COMPANY e¢ STEEL DIVISION «© WARREN, OHIO 
EXPORT: Copperweld Stee! International Co., 225 Broadway, New York 7, N. Y. 


‘ 
punches and cutters manu- 
os factured by Greenlee 
Tool Co., Rockford, Ill. 
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